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[OFFICIAL NOTICE. j 


Twenty-fourth General Meeting, American Gas Light 
Association. 
———[<— 


OFFICE OF THE SECRETARY, 
PROVIDENCE, R. I., October 7, 1896. § 


There will be an adjourned annual meeting of the American Gas 
Light Association held in St. Louis, Mo., on October 27, 28 and 29, 1896. 

The meeting will be called to order by the President, C. J. R. 
Humphreys, of Lawrence, Mass., at 9:30 o’clock, A.M., on Tuesday, 
October 27, in the meeting hall at the Planters’ Hotel, the headquarters, 
which occupies half a block on Fourth street, between Pine and 
Chestnut. 

The Planters’ is one of the very finest hotels in the West, and is con- 
veniently reached by the principal street car lines, and is amply large 
enough to take care of all who attend the convention. The most satis- 
factory quarters are always obtained by writing in advance to the hotel 
veople, and indoing so a reply should be requested, for which a self- 
addressed ay og envelope should be enclosed, as misunderstandings 
may thereby be averted. The Planters’ is conducted on both the 
American and European plans. On the American plan there will bea 
few rooms at $3.50, plenty of rooms at $4, with bath, $5; or two ad- 

oining, with bath between, $4.50 each, and up. European plan, $2 and 
2.50 and up. Rates are the same for corresponding rooms on all floors 
above the third. The Southern Hotel is a fine house at Broadway, 
Fourth and Walnut streets, 2 blocks from the Planters’, and is Am- 





erican plan, $3 to $5a day. The Lindell is a good house on Washing- 
ton avenue, between 6th and 7th streets, six blocks from the Planters’, 
and is American plan, $2.50 to $4.50 a day. 

The change of date from the third Wednesday of October was made 
positively necessary by an entirely unforseen occurrence. During the 
first week of that month St. Louis is filled with visitors to the fall fes- 
tivities, and this year the second week was chosen for the meetings of 
two very large associations, the Carriage Makers and the Street Rail- 
way people ; but asthe hotels would be unable to take good care of two 
such large conventions at the same time, the Street Railway convention 
was changed to the week of the third Wednesday, and as that conven- 
tion meant about 3,000 persons in attendance, our members could not 
have been comfortably housed. The President and Secretary therefore 
went to St. Louis, and after mature consideration in consultation with 
the local members, it was finally decided that to hold our meeting on 
Tuesday, Wednesday and Thursday, October 27, 28 and 29, was the 
best arrangement that could be made. 

In order to have the meeting of the 27th strictly in accordance with 
the Constitution, the annual meeting will be held at St. Louis on the 
date provided by the Constitution, namely, the third Wednesday of Oc- 
tober. It is not expected to transact any business then, but with the as- 
sistance of the members already provided for, adjournment will be had 
to the date mentioned at the beginning of this circular, namely, Tues- 
day, October 27, at 9:30 a.m. 

The meeting hall will be the Ladies’ Ordinary, on the parlor floor of 
ee Hotel; thus the headquarters and hall will be in the same 

uilding. 

The roll call will be made by means of the door card system. Each 
member upon entering the hall for the first time will at the door re- 
ceive a special card upon which he will find his name, address, etc., as 
it appears on the Secretary’s books, and such card should be corrected 
and given to the doorkeeper. Members in attendance should attend to 
this very carefully, as these cards are used immediately after the meet- 
ing for correcting the annual membership list. Visitors will please hand 
to the doorkeeper their personal cards. 

A blank form of application for membership accompanies this circu- 
lar. More can be obtained of the Secretary. 

Remember, all applications must be in the Secretary’s hands by Octo- 
ber 17, at the very latest, otherwise they will not be acted upon at this 
meeting. 

The list of papers to be read at the meeting is as follows : 

‘*A Discussion of the Methods Employed in Introducing Gas Stoves,”’ 
by Charles H. Nettleton, Derby, Conn. 

‘*Some Experiments on Internal Illumination,” by Carter H. Page, 
Jr., Philadelphia, Pa. 

‘* Inclined Retorts up to Date,” by Frederick Egner, Norfolk, Va. 

‘*A Modern Retort House,” by Wm. A. Miller, Cincinnati, O. 

‘“‘The Separation of Water Gas Tar,” by Alten S. Miller, Long 
Island City, N. Y. 

In addition to the above there will be several topics brought in for 
discussion by short written introductions. Three of the short topics 
already provided are : 

1. ‘*An Experience with Prepayment Meters.” 

2. ‘*Wet or Dry Heat—which Gives Best Results in Purification ?” 

3. ‘‘The Use of the Jet Photometer.” 

All questions for the Question Box should be sent in to the Secretary 
as soon as possible in order that they may be printed in the next circu- 
lar before the meeting, thereby insuring their discussion. 

During the days of the meeting all announcements will be posted on 
the bulletin board in the meeting room. All members are warned to 
take notice thereof accordingly. 

All members attending the meeting are particularly requested to wear 
their membership badges in plain sight, thereby greatly aiding the offi- 
cers and the Local Committee in their work, by affording a ready means 
of recognition. 

In order that the Year Book containing the report of the St. Louis 
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meeting may be published and issued to the members immediately after 
the meeting, notice is hereby given that if any of. the speakers at that 
meeting desire to correct their remarks in discussions before they are 
printed, they will be given an opportunity before leaving St. Louis, but 
not after. The stenographer will have typewritten copy of the princi- 
pal discussions prepared at the headquarters between the sessions of the 
meetings, and all those who desire to correct their remarks must notify 
the Secretary at the close of the session at which such remarks are 
made, as all the report will be turned in to the printer immediately af- 
ter the adjournment of the meeting. 

Special rates for transportation have been granted (viz., full fare go- 
ing and one-third fare returning by the same route) by the several Pas- 
senger Associations named and under the conditions noted. 

The Central Passenger Committee, covering the following grounds : 
Bounded on the east by Pittsburgh, Salamanca, Buffalo and Toronto ; 
on the north by the line of and including points on the Grand Trunk 
Railway from Toronto to Port Huron, thence via Lakes Huron and 
Michigan to the north line of Cook county, Llls.; on the west by the 
west line of Cook county and the Illinois and Mississippi rivers, to Cai- 
ro, including Burlington, Keokuk, Quincy, Hannibal and St. Louis ; 
and on the south by the Ohio river, including points on either side of 
that river. 

The Southern States Passenger Association, covering the territory 
south and west of the Virginias and south and east of the Ohio and Mis- 
sissippi rivers. 

The Trunk Line Passenger Committee, covering territory west of New 
England and east of Niagara Falls, Buffalo and Salamanca, N. Y.; 
oo Pa.; Bellaire, O.; Wheeling, Parkersburg and Charleston, 
W. Va. 

The New England Passenger Association, covering nearly all of the 
lines in the New England States. 

The Western Passenger Association, from points in Eastern Commit- 
tee and Trans-Missouri Committee Territories. 

The following extracts from the regulations of the railroads are cited 
for the information of the members. The special ratus are granted sub- 
ject to these regulations : 

1. The reduction is conditional on there being an attendance at the 
meeting of not less than 100 persons holding certificates. 

2. Each person to obtain the excursion rate must purchase a first- 
class ticket (either limited or unlimited) to the place of meeting, for 
which he will pay regular fare, and upon request the ticket agent will 
issue a printed certificate of purchase of the standard form. Agents at 
all important stations are supplied with certificates. 

3. If through tickets cannot be procured at the starting point, pur- 
chase short-trip ticket to the most convenient point where such through 
tickets can be obtained, and there purchase through to place of meeting, 
requesting a certificate from the ticket agent at the point where each 
purchase is made. 

4. Tickets for the return journey will be sold by the ticket agent at 
the place of meeting at one-third the highest limited fare, only to those 
holding certificates signed by the ticket agent at point where through 
ticket to place of meeting was purchased, and countersigned by signa: 
ture writien in ink by the Secretary of the Association, certifying that 
the holder has been in regular attendance at the meeting. 

5. No reduction of fare will be made on the return passage if the 
going ticket is purchased more than three days before the opening date 
of the meeting ; except that when meetings are held at distant points 
to which the authorized limit is greater than three days, tickets may be 
purchased before the meeting in accordance with the limits shown in 
regular tariffs. 

6. Certificates are not transferable, and return tickets secured upon 
certificates are not transferable. The transfer of any such is liable to 
prevent the securing of reduced rates for future meetings. 

7. The certificate of agent at starting point, duly endorsed by Secre- 
yary of Association, must be presented to ticket agent at place of meet- 
ing, within three days (Sunday not reckoned except by Southern Pas- 
senger Association) after adjournment of meeting. The return ticket 
will be for the line or lines covered by the going ticket. 

8. No refund of fare will be made on account of any person failing 
to obtain a certificate. 

Special.—Those wishing to join the New York party should communi- 
cate with C. E. Sanderson, 32 Pine street, N. Y. City. Be sure to obtain 
your railroad certificate when buying your ticket for St. Louis. Apply 
for ticket and certificate at least 30 minutes before train time. Each 
person must sign his own certificate at time of purchasing ticket for St. 
Louis. Be sure to have the Secretary endorse your certificate at St. 
Louis as soon as you get there. Apply for return ticket at least 30 
minutes before train time, and have your certificate with you. Any 
person, ladies included, attending the meeting, is entitled to the reduced 
rate from the territories named. 

Members will please hand their certificates to the Secretary, or his 
Clerk, upon arrival at place of meeting. If there are one hundred 
members present, holding certificates, each certificate will then be 
properly endorsed and handed back to owner before adjournment. 


Extracts from the Constitution. 


Sec. 12. Application for active membership or for associate member- 
ship, or for transfer from associate to active membership, must be re- 
ceived by tl e Secretary at least 10 days prior to the meeting at which 
the application is acted on. 

51. No member who owes two years’ dues shall be entitled to vote, or 
to participate in the deliberations of the Association, or to receive a 
copy of the proceedings. 

52. Any member whose dues shall remain unpaid for a term of three 
years may be dropped from the roll of membership by a vote of the 
Council. A, B, SLATER, JR., Secretary. 





BRIEFLY TOLD. 
scdiigililiiinnis 

BEFORE THE St. Louis MEETING.—Before the JoURNAL for this week 
has reached many of our readers the 24th meeting of the American 
Association will have been completed. In that knowledge not much of 
interest can attach to anything that may now be written concerning the 
convention, which promises results that are sure to benefit those who 
participate in its proceedings. Secretary Slater has, and under excep- 
tionally adverse circumstances, because of the pressure of urgent per- 
sonal business, seen to it that copies of the papers to be read have been 
in the hands of the members for an advance period sufficiently long to 
enable all to discuss the subjects intelligently. In the matter of enter- 
tainment arranged by the local committee nothing definite can be here 
written ; but we do know that when the delegates have enjoyed that 
which is in store for them on the social side, all will agree that the 
reputation for hospitality which belongs to St. Louis will have been 
well upheld. Unofficially, we have been informed that Captain W. 
Henry White has consented to act as toastmaster, which consent carries 
the certainty that the Committee has arranged for more than empty 
seats and bare tables. The New York party, who started in special car 
by way of the ‘‘ Penna. Railroad,” from New York at 2 P.M. of yester- 
day, lacks a single politician, and so is certain to arrive ‘‘on time” in 
St. Louis to-day. 


OBITUARY Nots, Mr. RICHARD SPENCER.—We regret to report the 
death of Mr. Richard Spencer, President of the Burlington (Ia.) Gas 
Light Company and of the Monmouth (Ills.) Gas Company as well, 
who passed away at his home in Burlington on the evening of the 16th 
inst. Deceased, who had been practically engaged iu the gas business 
since 1859, was very prominent in its records for the decade of 1875 to 
1885, and up to the last was a staunch supporter of its stability and a 
firm believer in its future. He was born in the village of J ersey Shore, : 
Lycoming county, Pa., Oct. 26, 1823, when that district was virtually a 
wilderness. In 1830 he journeyed with his parents to Ohio, and in 
1840 the family removed to a point in Jay county, Ind., not far from 
where the present capital (Portland) of that county is located. His fa- 
ther had purchased there a timber section, and the Spencers were in 
fact on the very frontier line of the States. He taught school for a 
time in the adjoining county of Adams, but returned to Ohio in 1845, 
teaching for a while in Greene county, at a point not far from Xenia. 
Next we find him in Lebanon, O., where he engagéd in the saddle and 
harness trade on his own account. In 1850 he removed to Piqua, O., 
and there became engaged in the business of manufacturing threshing 
machines, removing to Burlington, Ia. (1856), to pursue the same line 
of industry. In 1859 he was appointed Superintendent of the Burling- 
ton Gas Light Company, and his course in connection with that corpo- 
ration was such that in time he reached the highest position in its gift, 
having served it for years as its chief executive officer. About 1884 he 
was elected to the position of President of the Monmouth (Ills.) Gas 
Company, succeeding the late Mr. T. A. Cosgrove. His management 
of the named interests was never in any degree or sense impeached, 
He was in attendance at the second semi-annual meeting (Cleve- 
land, May 13th, 1874) of the Gas Light Association of the Unit- 
ed States (now the American Gas Light Association), on which 
occasion he represented the Burlington Company. We believe he 
resigned his membership in the American Association in_ 1883, 
at which time he was prominently identified with the Western 
Gas Association, of which he became a member at the meeting (Third 
Annual) held in Indianapolis, 1880. He was very loyal to the Western, 
being a frequent attendant at its meetings, and participating freely in 
the technical side of its conventions. He served on the Western’s Board 
of Directors during 1880-1881, and again during 1883-1884. He was 
also prominent in the attempt to organize and maintain a State Asso- 
ciation in Iowa. He was united in marriage (Lebanon, Ohio, 1841) to 
Miss Amanda J. Matthews, who survives him, as dosix children. Mr. 
Spencer, although a man of pronounced opinions, had the love of his 
family, the affection of his intimates and friends, and the respect of his 
fellow citizens. In closing this brief notice, for the main facts in which 
we are indebted to Mr. E. D. Clary, of the Burlington aoe pin 4 we 
reprint the following sentence from a sketch of his life given in a local 

aper: ‘‘ Of Mr. Spencer's life in this community only one thing can 
said—that he lived and died honored and respected for his integrity 
and singlenessof purpose.” 








A CREDITABLE ExHIBIT.—A very creditable display at the exhibition 
by the American Institute, now in progress in this city at the Madison 
Square Garden, is that under the auspices of the Otto Gas Engine 

orks. The Otto folks show one of their latest type of 36 actual horse 


power engines, one special electric light engine of 13-horse power, and 
several smaller examples. They further show two new types of marine 
engines, of 25-horse and 4-horse, respectively, and a third diminutive 
marine engine, made entirely of brass. Although this engine weighs 
only 125 pounds, it is nevertheless capable of developing 2-horse power. 
The Otto Company, it is needless to add, will be pleased to welcome 
any gas man who sees fit to visit the Garden. 
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Material and Tools for Main and Service Laying. 
—a 
[A paper read by Mr. E. H. MiLuarD, of Durham, before the North of 
England Gas Managers’ Association. ] 


It is utterly impossible with such subject matter as is covered by the 
heading of this paper, to introduce anything of a startling or novel 
character. Yet it is well, at times, to compare methods of doing the 
same thing ; and I am hoping that a good discussion will ensue, in 
which some of the older heads will give us the benefit of their experi- 
ence and the results of their practice. 

As to main laying, the material almost universally used is cast iron, 
except for the very largest sizes of mains, but there are variations in 
the methods of jointing ; and our Association is well represented by 
our venerable friend Mr. Warner and by Mr. Pettigrew, who are each 
responsible for a patent in this direction. I am afraid I am confessing 
myself terribly behind the times when I state that I use only the old- 
fashioned open spigot and socket pipes caulked with yarn and lead; my 
little experience with turned and bored pipes filled with roman cement 
having led me to pronounce them utterly unreliable—at any rate, for a 
mining district or an old-fashioned town with very few straight roads 
in or about it. I have lately had occasion to overhaul, for the County 
Council, a length of 3 inch main, laid under the supervision of the 
County Surveyor with turned and bored joints, which had been subject 
to lateral displacement, and I found that nearly every joint leaked, and 
many of the sockets were split. The cause of the displacement was the 
existence of a gutter on the same side of the road at a greater depth 
than the main was laid, and repeated attempts had been made to render 
it gas-tight. I recommended the transference of the main to the oppo- 
site side of the road. But the expense was objected to, and I have tried 
the expedient of driving a 2-foot stake at every joint opened. I am sat- 
isfied that with the ordinary lead joint the leakage would not have been 
nearly so serious, and it could have been much more easily remedied. 

Some years ago, to test the efficiency of turned and bored pipes, a 
number were put together with the sockets under water, and, on air be- 
ing pumped in, bubbles were seen ascending at every joint. It requires 
an exceptionally good, heavy lathe to turn out joints that shall be cor- 
rect, especially considering the conditions under which they are re- 
quired to be produced, as to speed, the quality of metal in the pipes, 
and last, but not least, the price. 

With respect to laying, I would draw attention to one or two points 
which, as far as my personal observation goes, are not by any means 
universally followed. The first is as tothe yarn, which I prefer un. 
tarred, and which should be obiained with the proper number of 
strands to suit the joints of the pipes being laid, thus saving the trouble 
of unravelling and retwisting, and minimizing waste owing to odd 
strands being left about. The next is as to the lack of care in chopping 
dowa by the sides of the main with a spade when filling in. In the 
event of a leakage, this oversight causes difficulty in locating it, as the 
gas travels a long way in the loose soil under the sides of the main. I 
have recently been relaying a large number of mains, and, considering 
the years they had been down, the appearance of the bed on which the 
pipes had been placed came quite as a surprise. 

I would also submit to your notice a very handy appliance for use 
when laying mains, in the shape of an indiarubber disc squeezed be- 
tween two plates, and drawn along the pipes as they are laid, thus en- 
abling each joint to be tested before filling in without any waste of yas. 
and at the same time making sure that no stones thrown in by mis- 
chievous boys, or waste or other material due to a careless workman, 
are left in the main to cause obstruction. I am indebted to Mr. Terrace 
for my knowledge of this appliance, which is an improvement on the 
canvas plug described in ‘‘ King’s Treatise on Coal Gas,” and usually 
known as ‘‘ drawing the badger.” There is another main layer’s dodge 
that may be new to some of you, viz., turning a beast’s bladder inside 
out, by which means you get a smoother and better fitting skin, and 
add considerably to the life of the bladder. This ‘‘ tip” is particularly 
valuable when testing mains for leakage by isolating lengths in the us 
ual manner, and, to ‘‘ make assurance doubly sure,” when engaged in 
this work, two bladders may be used, the space between them being 
filled with water. In laying the smaller sized mains we joint two or 
more together before lowering them into the trench, using for this pur- 
pose trestles in preference to the usual low wooden blocks, which are a 
fearful back-breaking arrangement. These trestles also come in very 
handy for barricading off any of the trench left open over night. 

The question as to the coatirg or otherwise of pipes is one which de- 
serves consideration. Where the soil is good, I have generally dis- 
pensed with it ; and I am of opinion that with coated pipes it is possible 
for many defects to be covered unless every pipe is inspected at the mak- 





er’s works before being dipped. There is, at any rate, no reason for 
putting a coat on the inside, as the gas removes the whole of it ; and if 
this were universally demanded, I see no reason why the extra charge 
for this method should be maintained. I remember in my early days 
being greatly puzzled at seeing tar pumped out of a siphon some miles 
from the works, while none had been observed in the nearer siphons ; 
the explanation (which was not forthcoming at the time) being, of 
course, the solvent action of the gas on the coating. 

Where a main is being taken up which is worth relaying, I can re- 
commend the use of Helps’ patent pipe extractor as being quicker and 
cheaper than bursting off in the usual way, having the sockets to clean 
out afterwards, and hooping the cut ends. The only points to be ob- 
served are that too great a length must not be uncovered in the smaller 
sized pipes, which are not heavy enough in themselves to resist the lift- 
ing action ; and the workmen’s minds must be disabused of the idea 
that the screw is to be used to actually force off the socket, in the man- 
ner of a screw jack. 

For running the joint I employ clay in the smaller sizes of pipe, in- 
sisting on a roll of about 2 inches diameter, which leaves a good fillet 
for caulking in. In the large sizes I use the clip shown, which leaves 
a better fillet than the usual flat hoop. 

In running a main where branches are left for proposed streets, I 
prefer to put into the branch a length into which a bladder can be 
placed when the extension is made, thus obviating the inconvenience of 
disturbing the gas supply, which, in these days of almost universal day 
demand for cooking, ete., is a feature that must not be lost sight of. In- 
stead of inserting a plug in the socket of this length, in the usual way, 
I use a plain piece with a cap on the end, which affords hand hold for 
pulling out when the extension is made. 

There has been a growing tendency to reduce the sizes of siphons and 
lengths of irregulars, particularly bends, which are frequently made 
with a knuckle. Bends swept to a radius, as used by water companies, 
are very much handier, as they can be cut at any length to get the ex- 
act set or angle required. If there is one thing more annoying than 
another it is to find that the spigots of tees, bends and other irregulars 
will not fit the sockets of ordinary straight pipes, or vice versd ; and I 
take this opportunity of directing the makers’ attention to the point. 

For cutting mains, the chain-wheel cutters are to be recommended as 
better and quicker than a hammer and chisel. I have frequently heard 
this challenged, but I have found that smartly rapping with a hand- 
hammer while the cut is being made greatly hastens the fracture by 
the cutters. 

Coming next to the services, we are limited practically to lead and 
iron; but I have only had experience with the latter. ‘‘Gas” strength 
is rightly being gradually discarded for the ‘‘steam” quality, which 
offers a greater thickness of material to resist corrosion. I have tried 
it galvanized, but have found it to cause a brittleness; and I shall be 
glad to know if this has been generally observed. 

With respect to the holes for services, I am afraid I am hopelessly 
old-fashioned, as I still use the gouge and the hand hammer in pref- 
erence to the drill. My contention is that a good workman can make 
an equally satisfactory job in the time it would take to excavate to the 
extra depth for the drilling apparatus; and there is the further advan- 
tage that the main is not undermined at a critical point. This is a con- 
sideration with the smaller sizes of mains; and the solid earth also 
affords opportunity for putting a good solid packing under service 
bend. Of course, the hole must be cut small enough, and a good hex- 
agon fluted rymer used. 

I am a great advocate for good tools (of which the rymer is very im- 
portant) ; and I consider that it pays to provide them. I have been 
surprised to notice in some places, not of the smallest size, that the old- 
fashioned stocks and dies are still employed. The cost of files kn ocked 
up in a twelvemonth in preparing ends for such tools would pay for a 
new set of improved stocks and dies. 

I give you a sketch of a portable vice I have had made for attaching 
to lamp or telegraph posts. I know the usual practice is to attach a 
vice to a hand-cart. But Durham is a very hilly place, and, having a 

wide district, the men do nuvi care for pushing the cart about ; and I 
notice it generally takes one man to hold the cart while the other 
screws. The vice has proved an exceedingly useful tool, particularly 
for reconnecting services when relaying mains or putting a large num- 
ber of services for ‘“‘slot” meters in one street ; moreover, it is cheap. 
While on this matter of tools, I would say that by far the best and 
handiest tongs I have come across are the ‘‘ parrot-nose,” with screw 
for adjusting the center rivet or bolt so as to take in several sizes of 
tubes. A very handy tool for lighter work, such as meter couplings, is 
the ‘‘ footprint” stamp of tongs. 
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Tools and Appliances Referred to by Mr. Millard. 


Ratchet screwing stocks are indispensable when relaying mains and 
services, to screw the ends of the services in position; thus saving the 
labor of opening a trench to the next socket. I understand to a gas 
manager belongs the credit of inventing this valuable tool, it being 
originally designed for screwing some holding-down bolts of a holder 
column which were too long. * 

A detachable joint should be, and I believe generally is, provided on 
every service near the maiu. In Durham this used to be provided by a 
brass barrel union, which was both costly and the cause of a consider- 
able amount of leakage. Many provide a long screw following an or- 
dinary bend. This appears to be waste, as the long screw can be made 
on the bend, thus reducing the cost, and there is one joint less. Makers 
would find these would be more used if they were illustrated in their 
lists, as well as one or two matters that are not generally known. For 
instance, I find barrel nipples of varying lengths, from 14 to 5 inches, 
simply invaluable when relaying ; and very few gas works screwing 
machines will screw them so close. Also male and female elbows for 
shallow mains, instead of a nipple and an ordinary elbow, with which 
it is almost impossible to make a permanently tight joint, and which I 
saw employed quite recently; and bends for lamps, which save the cost 
of a $-inch by }-inch reducer. For ‘‘slot” meters, I use a 4-inch by 
34-inch malleable elbow (which is almost equal to a bend), with 4-inch 
gas tube upright. This considerably reduces the cost as compared with 
a 4-inch steam tube right through, followed by a 4-inch main tap. 

The use of ordinary paste white lead is strictly prohibited. I dare 
say most of you have seen the manner in which it is thrust off when 
entering a socket. We employ instead a paint applied with a small 
brush, which is better and also saves the time, as well as the waste used 
for cleaning the hands. It is likewise used for painting the service pipe 
wherever the skin is abraded by the tongs. This simple precaution is 
of very great moment in prolonging the life of the service pipe, which 
always commences to decay at these places. Many, I know, incase the 
service in a troughing ; but if the precautions I have mentioned are 
taken, and reasonable care is exercised in choosing the soil for imbed- 
ding the pipes, particularly at the gutters, ‘‘ fads” of this description, 
with their attendant trouble and expense, can be dispensed with. 

In cutting the pipes with the usual wheel cutters, I suppose one ought 
to rymer the tube to clear the bore from the rag caused thereby ; but I 
am afraid this does not often get done.. I adopt a halfway method of 


not cutting the pipe right through, and then snapping off the piece with 
a sharp jerk, : 


Closely allied with our subject is the connection between the main 
tap and the meter; and in the larger sizes (1 inch and upwards) there is 
some difficulty in getting the lead pipe neatly bent. But this can be 
overcome by inserting a patent steel spring, when the pipe can be 
quickly and neatly bent to the required form, and the spring is then 
withdrawn. 

In conclusion, I hope none of you will go away with the idea that I 
have been attempting the process familiarly known as ‘‘ teaching one’s 
grandmother to suck eggs,” as no one is more aware than myself of the 
fact that the few ideas which I have strung together, and which I in 
no way claim as original, are better fitted for a friendly chat in a quiet 
corner than for the more formal purpose of a paper. But I trust what 
I have brought before you may promote many such ideas. In an as- 
sembly like this, there must surely be some who have a ‘‘dodge” or 
‘‘tip” worth imparting. If only one is evoked, I shall be amply re- 
paid, and I will make a careful note of it for future use. 


Discussion. 


The President said the paper had been a very interesting one. Mr. 
Millard had taken a great deal of pains to bring with him all the vari- 
ous appliances named in it, and he thought they might now have a 
very interesting discussion. 

Mr. David Terrace (Middlesbrough) said that he, along with the rest 
of those present, had listened with very great pleasure to Mr. Millard’s 
paper, It was thoroughly practical, and dealt with a number of sub- 
jects such as they all met with every day. He noticed that the author 
mentioned the Pettigrew joints ; but he might have given some slight 
description of these joints, because some of the members might not 
know what they were. Mr. Millard had also mentioned an instance of 
a gutter being under a main; and he thought that this was a circum- 
stance in which he might well have put in a Pettigrew joint—a dove- 
tailed jomt. Although it might have lengthened, it would not have 
allowed gas to escape. For pipes laid in ground which shifted, the 
Pettigrew joint was really the thing that was wanted. 

Mr. Millard spoke of turned and bored joints, and of very bad joints of 
that description. He (Mr. Terrace) used them himself, and it might be 
said that although they had reduced their leakage at Middlesbrough 
from something like 10 to about 6 per cent., it was not due to the 
joints. The author referred to one exceptional experience he had had, 
but he did not think that the leakage in this case was due to turned 

and bored joints. Mr, Millard mentioned his (Mr. Terrace’s) name in 
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connection with the indiarubber disc. He was very pleased that these 
discs had taken hold in the North of England. It was in Scotland 
that he fell in with them. The late Mr. William Mackeuzie, of Dun- 
fermline, some 10 or 12 years ago, called his attention to the manner 
in which ke was laying mains with them. The device was not pat- 
entéd ; but it was so good that he thought Mr: Millard might have giv- 
en them a better description of it. Near the end of the paper he talked 
as if the wood trough and the tar and sawdust for taking gas mains 
were a ‘‘fad.” He-thought it was one of the most necessary things, 
under certain circumstances. He did not know that those who had to 
work in certain soils, and who used the trough, would care to have it 
referred to as a ‘‘ fad,” because they generally found that the place 
which was not covered in by the trough and sawdust was the place 
which went to the bad. In these circumstances, he thought they were 
bound to respect the means which were at present in use. 

Mr. M. Fligg (Redcar) considered the paper-a very useful one. He 
was at present laying a gas main, and was using the discs Mr. Millard 
referred to. He found them to be very effective—in fact, more effect- 
ive than the old method of putting in bladders. Anyone using them 
would find a great benefit from them. : 

Mr. G. Pettigrew (Middlesbrough) said that, as the inventor of the 
dove-tailed joint, he had a little to say about it. He quite thought that 
Mr. Millard would have made some more remarks about it. Having 
brought it before the meeting, he might say that over 800 miles of pipes 
had béen laid with this joint—the Northeastern Railway Company 
alone had 60 miles of it. It was very useful to them, because of the 
difficulty they had in laying pipes along embankments and the like, 
where the ground was likely to settle. This joint of his tightened 
itself, and there was no leakage with it. Besides, it only took half the 
length and half the yarn, and there was a large proportion less of la- 
bor in the making of it. It stood any pressure. He had had it tested 
up to 7 pounds per square inch without a burst. It was evident that 
Mr. MiHard, in sticking to the old lead joint, did not do himself justice, 
because he discarded the principal part of the business altogether—that 
was the making of a tight joint. A tight joint could not be made by 
the old method except at the time of their making it. The lead flowing 
in formed little nodules, and these were sometimes cut off, and leakage 
took place. But in his joint this was obviated, because any movement 
simply tightened the joint. He should be very glad if Mr. Millard 
would test his joint, and he was sure that he would never use the old 
method again. 

Mr. T. Bower (West Hartlepool) said that all the services at Hartle- 
pool were of lead, except a few which they used for public lamps. He 
was not at one with Mr. Millard in regard to his method of main lay- 
ing. During his experience at Lytham, he used nothing else but turned 
and bored joints ; and if, as had been said, the ‘‘ proof of the pudding 
was in the eating of it,” turned and bored joints must have been satis- 
factory, for his leakage account was very considerably under 5 per 
cent. He only wished that he could get the leakage account at West 
Hartlepool down to the same fignre. Of course, this might be due to 
the fact that the turned and bored joints, of which Mr. Millard had had 
experience, had not been well and efficiently laid. He was quite alive 
to the fact that there were turned and bored joints and turned and 
bored joints ; and it was one of the first requirements in their use that 
there should be a thorough inspection of every pipe before it was taken 
on to the ground to be laid, because they all knew that, however much 
they might caution workmen, and however careful they were, it was 
u‘terly impossible for them to get at all times the class of material they 

-required. For this reason alone, it was necessary that they should have 
strict supervision before the pipes came on to the ground. But given 
good pipes, from his experience of both systems—extending now over a 
period of more than twenty years—he certainly should prefer turned 
and bored joints for ground where there was no liability to sinkage 
from mining or other operations. One of the principal reasons why he 
attributed his leakage to turned and bored joints was the fact of mining 
operations disturbing the ground. Then he would not have turned and 
bored joints. He had used a considerable number of the Mitford and 
Pettigrew joints—he had laid about 1} miles of water mains with them, 
and a better joint he had never seen. He had also laid a little over a 
mile of 24-inch gas mains, and there also the joints had turned out to 
be satisfactory. He had not used them for small pipes, but he thought 
that, wherever the ground was at all treacherous, they might be used 
with satisfactory results. He certainly thought that they ought in all 
joints to discard the use of tarred yarn altogether. At Hartlepool, he 
used nothing but plain yarn. They had about four thicknesses for 
different grades, and they found that they were able to make very satis- 
factory joints in much less time. He had had no experience such as 








Mr. Millard mentioned in regard to bladders, because in anything more 
than 6 or 7-inch mains, they used nothing but indiarubber gas bags, 
which they found to be much more satisfactory and more reliable than 
the old fashiuned bladders. He used both coated and uncoated pipes. 
For water, he used the uncoated pipes, and for gas, coated pipes. In 
treacherous ground, such as they had at Hartlepool, it was of great im- 
portance to use coated pipes. Mr. Millard thought the troughing of 
service pipes to be old-fashioned. It night be old-fashioned, but, to his 
mind, it was very good ; and he should not be disposed to discard it. 
Wherever he had occasion to lay service pipes through treacherous 
ground, he troughed them. His neighbor at Stockton, Mr. Ford, would 
bear him out when he said that, when furnace slag and the like was 
placed on the streets, and the street roller was passed over them, there 
were cases in which a }-inch pipe would require to be re-laid in less 
than three months, and in such circumstances troughing would require 
to be used. He had nothing further to add, except to thank Mr. Millard 
for bringing these matters before the Association. Some of them might 
appear trivial ; but they weresubjects with which they daily came in 
contact. Though they might be small, at the end of the year they 
would make a very large credit, or otherwise, in their finances. 

Mr. J. Hall (West Pelton) said with regard to main laying, there was 
one thing he might mention. He had always taken great care in the 
packing of the joints. He preferred the white yarn. Once he made an 
experiment with it as to its strength, and he burst the socket of a pipe 
with it. This showed that white yarn was the best. The great diffi- 
culty in laying pipes was the dealing with the yarn at the lower part of 
the pipe. Very often the men had not sufficient room to make their 
joints in. For over 30 years he had had experience of turned and 
bored, half turned and bored, and half lead and grooved pipe joints. 
The latter was the most perfect joint. If grooved joints were run with 
lead, and the pipe began to draw, it might draw, not from one joint but 
from two orthree. He was an advocate for lead services. He was 
quite astonished and surprised at the introduction of iron pipes at all, 
because, if they had any difficulty with their services, they would in 
the one case have the old lead, which would nearly buy a new pipe, and 
in the other case they would have nothing. In laying lead services, he 
believed, wood should be used in every instance. 

Mr. H. Tobey (Malton) did not think they would all agree with Mr. 
Millard and his paper. He rather thought the author had intention- 
ally given expression to pronounced ideas in order to bring out oppo- 
sition. He did not agree with Mr. Millard in the matter of turned and 
bored joints. His experience was, when he took up pipes, that those 
which had turned and bored joints showed the least signs of leakage. 
Lead jointed pipes nad very often shown the blackened kind of joints 
which denoted leakage. Therefore he concluded that turned and 
bored joints were much the better as regardad leakage. With turned 
and bored pipes, they could work round very great curves. He did 
not think that the depth of the turn and bore should be very great. 
The less it was, perhaps, the better—say, about 2 inches ; andif turned 
slightly with a curve on if, so much the better would it be. If the 
ground gave way by depression, such a pipe would hold itself per- 
fectly tight. Mr. Millard referred to putting branches into mains, for 
district supplies ; and he (Mr. Tobey) agreed with him that it was ad- 
visable to put ina T which would meet with the wants of a district 
when it had grown. For services; Mr. Millard advocated a coated iron 
pipe, which was an advisable thing to use in some cases. Mr. Bower, 
where there was a bad soil, laid lead ; but they had to consider the ex- 
pense of laying lead pipes, which he believed to be, as compared with 
an ordinary 3-inch tube, certainly about double. He did not think any 
of them would be in favor of laying galvanized iron pipes, because of 
their brittleness. He thought it was preferable to use coated pipes. 
Mr. Millard referred to a ratchet stop for screwing out and relaying 
mains. He took it that this was a very bad recommendation. It hap- 
pened, as they knew, that iron service pipes got very much corroded. 
As long as they were left, they probably went on satisfactorily ; but 
whenever they were disturbed, they began to cause leakage which 
otherwise would not exist. He had been very pleased with Mr. Millard’s 
paper, and he should certainly make a note of the steel spring which 
he put into a pipe when bending it. It was a very good idea, as he had 
shown by demonstration on the spot. They saw how easily a pipe 
could be bent, and yet the full bore kept. It was certainly a thing he 
should adopt. 

Mr. H. Lees (Hexham) said that most of the remarks so far made 
had been directed to the defects of Mr. Millard’s paper, which was per- 
haps the way in which a paper should be treated, but he did not think 
that sufficient attention had been given to the many valuable hints con- 
tained in it. There was one point referred to which he did not know 


64.6 


American Gas Light Aourual. 


Oct. 26, 1896. 








was anything like common in the experience of main-laying. That 
was in regard to the sockets and spigots not fitting properly. He had 
had a rather unfortunate experience of this nature some eighteen 
months ago, which put him to some little expense and inconvenience. 
He got it put right ; but it threw the work back further into the winter 
than he had made up his mind for. If this were anything like a com- 


mon experience, the sooner it was referred to in the way the author [| 


had done it, the better ; and he was glad that Mr. Millard had made 
reference to it. He also spoke of an oil stove for melting Iead. Well, 
he had used one of them for some time, and found it very useful, espe- 
cially in the case of a short length of main. It was much more con. 
venient to take out, instead of having 2 or 3 cwt. of coke and a fire 
grate. The lead could be melted in the time which would be required 
for getting the fire ready. He thought, therefore, that the oil stove 
would find a very useful place in main-laying. He had also had some 
experience with American tools—grips, cutters, drilling machines, etc. 
and so far as his experience had gone, they worked very satisfactorily. 
But he must say that they did not appear to him to be very durable. 
They would have to wait, however, to see whether they were or not, 
and whether they were worth the money, or whether it would be better 
to get an English make. He had, however, found them very useful 
and very ingenious. 

Mr. J. Whyte (Seaham Harbor) was very pleased with the paper, al- 
though, at the same time, he did not agree with Mr. Millard in all he 
said. For his own part, he had laid very few lead joints within the last 
twenty years—very few indeed. In one place where he was located, 
there were some turned and bored joints before he went; but he had 
so much trouble and vexation with them, that he made up his mind 
never to lay a turned and bored joint again. However, at that time 
the joint was fully turned on the outside. If it were a leaking joint, 
they could do nothing with it; but now they could. He had the 
opinion that turned and bored joints were now cheaper than lead 
joints. They simply ran the joint with lead, and they thus saved yarn 
and men’s time. He had tried one or two; but he would never think 
of tying them with aring. If they simply ran them with lead, he felt 
confident that they would please everyone. 

Mr. Millard, in closing the discussion, said it was really refreshing to 
have such a discussion. He had made up his mind it would not be his 
fault if they had not. He had been accused, right and left, of various 
faults. He had been accused that he had not given a full enough de- 
scription of the various things which were mentioned in his paper. He 
was sorry for this ; but he was bearing in mind the advice which had 
been given—‘‘ boil it down,” and he might have boiled it down too 
much. With respect to turned and bored joints, if the members were 
placed similarly to himself, and had continually to turn corners with 
these joints, they would not be so continually recommending them. It 
was all very well in modern towns, but let them try them in an old 
town like Durham. Mr. Bower said that, in a mining district, he 
should very likely not go in for turned and bored joints, Well, 
Durham was a mining district ; and therefore Mr. Bower supported 
him. He had been tackled for stigmatizing the placing of service pipes 
in a trough asa ‘“‘fad.” It wasa ‘‘ fad.” Why anybody should go to 
the expense and trouble of doing so, when they could do it as well 
otherwise, he could not understand. He did not think there were any 
of them who, if they could trust an iron pipe, could not trust the soil 
itself. Mr. Fligg, he was pleased to see, used the disc he had referred 
to in the paper. It was, he considered, a most admirable device. Mr. 
Pettigrew naturally lauded the Mitford and Pettigrew joint. It was a 
very good joint ; but the question was whether .it was worth the extra 
money. It was a strange thing that one-half of the meeting had been 
advocating joints which would taper one way, and the other half 
had been advocating joints which would taper the other way. He 
could well leave them in this position. He was very glad to see that 
his advice as to using untarred yarn met with approbation. With 
respect to the use of bladders, he did not intend that beast bladders 
should be applied to mains above 6 inches; but for those below this 
size, he defied anyone to say that a beast bladder was not out and out 
better than an indiarubber one. One speaker had referred to the ad- 
vantage of placing the groove inside the socket. That, he believed, 
was pretty prevalent now. It was the joint which he was using at the 
present time. Mr. Tobey spoke of taking up turned and bored jointed 
mains. He was afraid those would be of more recent date than the 
lead joints to which he referred. If that were not so, he could only 
say that Mr. Tobey had had an unhappy experience with his lead 
joints. There was no doubt that lead services were very costly, as 
compared with iron services. Mr. Lees, he was pleased to find—at 
least, he sympathized with him—had had an experience of spigots not 





fitting sockets. He himself had had this experience several times, not 
with one maker only but with three or four different firms. It was 
most annoying. Mr. Whyte referred to the fact that he had laid noth- 
ing but turned and bored joints for twenty years. No doubt his 
experience of leakage with these joints would prove to be very interest- 
ing to the meeting. 








[From Engineering, London—Concluded from page 527.] 


Gas Lighting by Incandescence. 
peas ERG eae 

The last section is devoted to the effects of the Auer light. On the 
Continent, in Austria, Germany, France, etc., everybody speaks of 
Auer burners ; here in England they pass under the name of Welsbach 
burners. The first point discussed is luminosity, that is, simply candle 
power, for Mr. Gentsch does not concern himself about diffusive power, 
and in most cases the paper speaks only of candle power in the horizon- 
tal plane. This is to be regretted. For various reasons we have to fix 
our lamps at some height, and if some type of lamps prevails over 
others as to the photometric measurements taken in the horizontal 
plane, that fact will have its scientificinterest, but cannot serve as basis 
for a general comparison of efficiencies. .Tests conducted at the Phys- 
ikalisch-Technische Reichsanstalt for the Berlin Welsbach Company 
gave a mean horizontal luminosity of 57 candles, the maximum and 
minimum observed being 64 and 52, with a consumption of 112 liters 
of gas per hour under a pressure of 34 millimeters. The German candle 
is equivalent to 1.13 English standard candles, 100 liters are about 3.5 
cubic feet, 112 liters about 4 cubic feet. As we shall quote the results 
of tests made in England lower down, it is hardly worth while to reduce 
all these data to their British equivalents ; we have already pointed out 
that even their comparative value is not unquestionable. Other ob- 
servers have arrived at lower and higher efficiencies. Raising the gas 


pressure from 20 to 40 millimeters (.8 in. to 1.6 in.), von Oechelhiiuser ~ 


increased the luminosity of the burners in use at Berlin by 26 per cent., 
of those in Vienna by 30 per cent.; the gas consumption was 110 liters. 
According to this observer, the mantle should be cylindrical, not nar- 
rowing towards the top, and should almost touch the burner with its 
lower end. Fahndrich' found that an Argand burner consumed 10 
liters of gas per candle power, various types of Siemens burners from 
6 to 3.7, older Welsbach burners from 5.4 to 5.0, new types of Welsbach 
burners from 2.0 to 1.5, We do not know how farimproved Argands, 
etc., would correct these values. Renk deduced, in 1892, the following 
averages, feeding the Welsbach burners with 150 liters, and the others 
with 285 liters of gas; batswing burner, 14.27 candles ; Argand, 29.61; 
Welsbach, 55.93. The luminosity decreases in the course of time, owing 
probably to two causes. In the first instance, the incandescent, soft 
mantle yields to the pressure of the gas and widens out so that the 
mantle is removed from the region of maximum heat and continues to 
burn under less favorable circumstances. Then specks of dust adhere 
to the hood, burn into it, and diminish the active surface. Fahndrich 
observed a decrease of 29 and 65 per cent. after 524 and 383 hours of 
hurning ; von Oechelhaduser 22.4 and 44 per cent. after 500 and 800 
hours ; with Berlin burners the decrease amounted to 12.4 and 16.3 per 
cent. only, again after 500 and 800 hours ; Salzenberg found no de- 
crease at all at the ead of 400 hours, and 8 per cent. at the end of 740 
hours. Muchall and Schridde report cases of remarkable longevity of 
mantles, 2,000 and 4,000 hours ; in the last instance, the luminosity had 
dropped from 57 candles to 33.7 candles. 

There is no doubt that with careful treatment, the delicate mantles 
can attain great age, and remain remarkably efficient in their old days, 
The new mantles are not so fragile as those of the early days, and an 
improvement in the chimney cylinders, from which again the public at 
large have profited a little, has gone hand in hand with the general 
development of the industry. The Welsbach mantles are now sup- 
ported by a central rod of fireproof material ; this arrangement is both 
safer and less obtrusive than the old side rod with its ring at the top. 
Although many hoods have done duty for over 2,000 hours, the average 
life claimed now is 500 hours ; thus two mantles and also two chimneys 
ought to do for one year. 

Street lamps are, of course, more exposed to concussions and atmo- 
spheric changes, and their mantles cannot be expected to last as long 
as they would in houses. Experiments carried on in Munich in 1893 
showed that a street lamp requires a little more than three mantles a 
year. In Wiesbaden the maximum life observed was 1,741 hours, and 
Muchall’ states that the average lives were 705, to 579 hours. These 
street lamps are provided with glass chimneys. The method of fixing 





1. Chemiker Zeitung, 1898, page 1034. 
2. Schilling’s Journal fur Gasbeleuchtung, 1894, page 273, 















Oct. 26, 1896. 


American Gas Light Aournal. 





647° 








of the Jantern is not without influence ; brackets have answered far 
better than pendants. At Munich the Welsbach street lamps had 
originally—in December, 1894—been placed 45 meters (49 yards) apart ; 
they were afterwards erected at distances of 41 yards. Tests as to sur- 
face illumination have been made at Munich.? We quote the results 
obtained at various angles in meter candles, that is to say, the illumina- 
tion which one standard candle (1.13 British candle) would impart to a 
white surface at 1 meter distance ; the valucs refer to planes at right 
angles to the respective rays : 


Welsbach Ordinary 
Burner. Burner. 
PINE Seth's nee dbpe seve seis 0.86 0.35 
bi SP Rbiraeesbedesens~ sive 1.19 0.58 
“t _ aE ee oe 1.36 0.74 
si a Sree nr ne 1.29 1.10 
1 EE ne a Gene a 0.89 0.90 


On the results of these experiments, Schilling recommended to place 
the lanterns 82 ft. apart, and to provide each with three Auer burners. 
This suggestion has been adopted in one of the main streets of Munich. 
Our readers may remember that the town of Munich has decided in 
favor of the electric light. This fact does, however, not suggest dis- 
satisfaction with the gas light. Electricity has been adopted for various 
purposes, both for light and power. Insects have, of course, caused 
some trouble in the street lanterns. They gain access through the air 
passages, and, doomed to instantaneous death, get their revenge after- 
wards. The evil can be remedied by putting wire gauze over the 
passages, which, however, has to be looked after and cleaned. 

About the sanitary aspect of the question, M. Gentsch has not much 
to say. It is satisfactory to learn that Renk could not discover any car- 
bonic oxide in the combustion products even at the end of 13 hours ; the 
method employed would have indicated one part of this much dreaded 
gas in 20,000. These experiments are supposed to dispose of Gréhant’s 
assertions to the contrary. When we are informed by Renk that an 
Argand burner increased the amount of carbonic dioxide by 3.394 parts 
per mille at the end of four hours, whilst an Auer burner produced an 
augmentation of 1.427 parts only, we want to know the gas consumption, 
which is not stated. The incandescent mantle does not radiate much 
heat ; von Oechelhduser could not observe any effect of heat radiated 
at a distance of about ? ft. from the lamp. In the early days of the 
electric incandescence Jamp, we were always assured that we received 
light without heat. Within the last years several inventors have se- 
cured patent rights for heating water, etc., by means of incandescent 
lamps. Perhaps the heat emanating from a Welsbach burner will be 
more appreciated some day. For the illumination of lecture halls, 
drawing class rooms, for which the incandescent light is no doubt fit- 
ted, we need a well and properly distributed light. Renk has published 
a table on the comparative illuminations produced by an Argand burner 
of 25.5 candles, and a Welsbach burner of 52.4 candles. The illumina- 
tions are expressed in meter candles: 


Argand. Welsbach. 
BE CU IN ccs censcntscunes 33.71 45.38 
EE dbo 6 tab bi ws eneeeee 24.73 35.26 
+s ila Oe - Sau dine elus eed wonaus 11.46 47.71 
a PR dtahais o Malkne. coecaw ee 5.36 9.96 
eis We ied teas etbenseeneaee 2.50 6.00 


These numbers show a more uniform distribution of the light in the 
case of the Welsbach burner, as was to be foreseen, but are not other- 
wise favorable to that system. As regards screens, Renk has ascer- 
tained that milky glass absorbs more of the incandescence rays than 
ground glass. 

Cost estimates by Lang of lighting by electric glow lamps, ordinary, 
and Welsbach gas burners, conclude these articles ; thev are to estab- 
lish the superiority of the latter system of lighting. We need not enter 
into these estimates. It will probably be admitted that the incandes- 
cence gas light will prove cheaper than the ordinary gas light, whena 
brighter, stronger, cleaner, and steadier light is desired. But so many 
and manifold improvements have been effected in gas lighting, that so 
vague a term as “ ordinary” gas light hardly has any right of exist- 
ence. Where people are satisfied with the common burner of, say 12 
candles, it matters little whether burners arranged on a different plan 
would spend 50 candles at comparatively less cost. 

Mr. Gentsch’s articles cover 34 pages, and are illustrated by 68 
figures. The author has a very pronounced preference for the Auer 
light, and every section opens with a eulogy of the merits of Dr. Auer 
von Welsbach. This duty discharged, he speaks very much to the 
point, and his articles will form a valuable contribution to our litera- 
ture on the incandescence gas light. 





We wish to add a few remarks on a report published in January, 
1895, in the Lancet, ‘‘The Lancet Special Analytical and Sanitary 
Commission on the Incandescent System of Gas Lighting.” The report 
comes from the Lancet laboratory ; the investigators of the ‘‘ incandes- 
cent” system are not named. The vitiating and heating effects of 
various burners were determined in a room 10 ft. by 6 ft., 10 ft. high, 
with two lamps fixed at a height of 6 ft., 9 ft. apart at the ends of a 
diagonal ; the one oil lamp tested was placed on a table. The results 
are rather curious. The air contained originally six parts in 10,000 of 
carbonic acid, and had a temperature of 53° F. Observations were 
taken after one, two and three hours, at 1 foot below the ceiling (I.) 
and at breathing level (II.). Two Welsbach burners gave, after the 
one, two, and three hours. I.: 67.2, 77.9, 80.5 parts of CO, at temper- 
atures of 68, 76, and 81°; and II.: 10.5, 17, 18.2 CO, at 59, 63, and 65°. 
Two Welsbach burners without mantles gave I.: 54.9, 56.5, 63.1 CO, at 
75, 78, and 80°; and II.: 23.2, 36.8, 32.9 CO, at 63, 64, and 65°. The 
mantles would thus appear to produce a slight rise in temperature, but 
keep the air at breathing level purer, the carbonic acid evidently found 
means of escape. Two Argand burners yielded I.: 93.1, 117.6, 119CO, 
at 79, 84 and 89°. II.: 38.6, 48.6, 50.2, CO, at 65, 68 and 72°; and two 
Bray batswing burners: I.: 84.1, 108.2, 115.7 CO, at 78, 89 and 95°, 
II.: 37.6, 46.6, 47.4 CO, at 59, 65 and 69°. 
The two Welsbach burners consumed together 7 cubic feet per hour, 
the others 12 cubic feet ; the aggregate candle powers were: Welsbach, 
50 + 40; Argand, 16 + 16; Bray, 9.6 + 9.6. From these data we de- 
rive increase of temperature and of carbonic acid per candle power: 
Welsbach, 0.116°, 4.8 parts in 10,000; Argand, 0.590’, 1.900; Bray, 
0.807°, 2.86. Taking means per cubic feet of gas, we obtain, of course, 
approximately the same values in all three cases: Welsbach, 1.5°, 4.8 
parts of CO, ; Argand, 1.5°, 5.0; Bray, 1.3°, 4.6. The tests thus estab- 
lish a superiority of the Welsbach light if we base our comparison on 
the candle power. In other words, the Welsbach burner yields com- 
paratively more light per cubic foot of gas consumed, provided we are 
prepared to put up burners of 50 candles requiring about 4 cubic feet 
of gas per hour. This is what we pointed out above. For feebler 
lights we have no standard of comparison. We must not expect better 
light and a reduced gas bill at the same time. The Lancet Commission 
also inquired into the presence of carbonic oxide and acetylene—the 
now so much mentioned hydrocarbon C,H,—in the combustion pro- 
ducts. The results were negative in all cases. The last fact, the non- 
detection of carbonic oxide, is very satisfactory so far as it goes; it is a 
much contested point. Every student of elementary chemistry can 
discourse on the poisonous character of this compound, and yet it has 
required the noble researches of Dr. Haldane to teach us what really 
kills most of our poor miners in colliery explosions. 

A-few words in conclusion concerning the rare earths. When once 
a use had been found for them, the search for their minerals soon es- 
tablished that they deserve their qualitative ‘‘rare” in a limited sense 
only. For some time the Norwegian thorite, a silicate, was practically 
the only material for thoria, which makes up about half of its weight. 
On further inquiry, thoria has been discovered in a good number of © 
Norwegian minerals, mostly silicates, which form the subject of an 
able monograph by Professor Brogger, ‘‘The Minerals of the Syenite- 
Pegmatite Veins of the South Norwegian Augite and Nepheline Syen- 
ites. At present the manufacturers of the incandescent hoods rely 
chiefly upon monacite, which, first also known in Norway, now comes 
over in shiploads from the abundant layers in Russia, North Carolina 


and Brazil. But this monacite, essentially a phosphate of rare earths, 
only contains about 8 per cent., sometimes as little as 3, of the particu- 
larly valued thoria. The question then arises, What are we to do with 
the bye-products, mixtures of ceria, didymia, lanthana, ete.? Dr. Otto 
Witt is investigating this subject. As yet the oxalate of ceria alone 
had found a certain unimportant application in medicinal practice. 
The double nitrate of cerium and sodium, one of the few stable com- 
pounds of this metal, colors glass yellow, and has also given satisfac- 
tory results as a mordant. 








The Rey Gas Engine. 


—————— > -—__—_ 


The Gas World says that a gas engine has been devised by M. Rey, 
of the French Polytechnic School, in which the slide valve, the single 
cylinder, and a four-cycle have been retained, but in which the order 
of events in the four-cycle is the following: (1) Introduction of pure 
air (instead of gas and air mixture); (2) instead of compression simply 
we have, firstly, expulsion of a part of the air just introduced ; secondly, 
introduction of the gas, and thirdly, compression of the mixture ; (3) 
and (4) explosion and escape, as in the ordinary four-cycle. By this 
arrangement the same quality of gas may be made to work in a much 
larger cylinder, so that the energy of the explosion is more effectively 
turned to account ; and it is reported that with this engine the con- 





2 Ibid, 1893, page 608, 





sumption of gas is reduced to 12} cubic feet per horse power. 
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The Borsig Four-Cycle Gas Engine. 





Engineering reports that Mr. A. Borsig, of Berlin, is exhibiting at 
the Berlin Exhibition a four-cycle gas engine, which is noticeable from 
the absence of toothed wheels, eccentrics and the like. The general 
appearance of the engine, as shown in Figs. 1 to 3 above, follows the 
usual lines, but the valves are worked by a kind of radial gear h, h', the 
principle of which is illustrated in Fig. 5. 

The path 1, 2, 3 of the die or catch s corresponds to the suction per- 
iod ; the path 3, 4, 1 to the compression period ; the path 1a, 2a, 3a to 
the expansion period ; and the path 3a, 4a, 1a to the period of exhaust. 

During the period of suction, first cycle 1, 2, 3, the pendulum pawl 
P is lifted by the lateral projection a (Fig. 2) of the suction valve v; 
when the valve closes, P slowly falls back to be caught by the die s; 
on the path 3, 4, 1, s runs, therefore, idly. On the path 1a, 2a, 3a, s 
slides under the corresponding edge of P, opening the exhaust valve 
v’ while it follows the path 3a, 4a, la. Thus the four-cycle is com- 
pleted. 

When the motor exceeds its speed, the pendulum pawl P is, by the 
action of the roller r of the suspension link d, thrown up too high, and 
falls in too late, missing s. The exhaust valve then remains closed ; 
the expanded mixture is once more compressed and expanded, and this 
play is repeated until the motor has regained its normal speed. Then 
the pendulum pawl will again act, the exhaust valve will be opened, 
the exhaust will escape, and suction again take place on the up-stroke, 
after which the normal conditions will continue. 








Oil and Ozokerite Deposits in Russia. 
anaes EO 
From time immemorial the island of Cheleken has been famous for 
its oil and ozokerite deposits. This island is situated in the southeastern 
part of the Caspian Sea, being separated from the mainland by a nar- 
row channel, and having an area of about 700 square miles. The in- 
terior of the island is an uninhabitable desert, only along the shore 








there a few isolated settlements of semi-barbarous Turcomans who have 
probably been forced to emigrate to this desolate spot from the plains of 
Central Asia. According to a recent German report, the oil is forced to 
the surface by numerous springs of hot sulphur water (102° F.), and 
accumulates in wells dug by the Turcomans. Long before European 
prospectors set foot upon the island, the natives were engaged in the 
production of oil and ozokerite. The ozokerite was separated from the 
rock by melting, and sold in the market of Baku. The oil was 
skimmed off the surface of the water, placed in leather bags, and taken 
in skiffs to Asterabad, in Persia. This mode of transport. was very dan- 
gerous, for the Caspian Sea is rather a treacherous sheet of water, and 
many a Turcoman engaged in this business never came back again. It 
is estimated that the quantity of oil produced by the Turcomans during 
the sixties and seventies amounted to 100,000 pouds, or. about 12,000 
barrels. In 1876 the first attempt in the direction of a rational exploita- 
tion was made by Palankowski, a well-known operator of Baku. The 
attempt, however, did not result successfully, because the upper sands 
were almost exhausted by the diggings of the Turcomans. ‘The opera- 
tions commenced by Nobel Brothers, in 1881, were also stopped after a 
short time, partly because of lack of labor (as the Turcomans refused 
to work), partly on account of the intention at that time to concentrate 
the production and manufacture of petroleum on the Apsheron penin- 
sula (Baku). This field was then forgotten, until quite recently the 
attention of the prospector has been called again to the island, especially 
by the authorities of the Trans-Caspian territory, who were looking for 
a cheap liquid fuel for the Trans-Caspian Railway, and caused the re- 
sumption of operations on the island, which were accompanied by 
favorable results. The firm of Nobel Brothers has now resumed dig- 
ging operations. Analytical tests made in the laboratory of the Tech- 
nical Committee of Baku have shown that the crude oil of Cheleken 
Island possesses very peculiar properties. It is of thick consistency at 
9° C., like salve, and becomes solid at a little below 0° C. Its water 
content is hard to eliminate, and this circumstance proves a serious ob- 
stacle in the distillation. Its specific gravity at 15° C. is 0.868, the 


flashing point 51.5° C, The residue possesses, at ordinary temperature, 
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22.5° C., the consistency of salve or jelly, a specific gravity of 0.900, 
and can be worked up directly to vaseline. 

Another characteristic of this oil is its high content of paraffine, it 
amounting to 5.5 per cent., which, after being refined, furnished about 
3 per cent. of white amorphous paraffine wax. This shows that the 
crude oil forms a sediment even at not very low temperature. From a 
sample of crude oil two kinds of illuminating oil were produced, the 
first kind possessing all the properties of American illuminating oil. 
It gave avery bright flame at the beginning of the burning process, but 
the brightness declined greatly towards the conclusion of it. The sec. 
ond kind did not burn so well as the first. By mixing both kinds, a 
third one was produced, possessing 0 800 specific gravity with the flash- 
ing point at 35° C., which burned very satisfactorily. It is stated that 
the illuminating oil of Cheleken differs from the American article only 
in its higher flashing point. 








Coke Production of Alabama. 
ae 
{From report on ‘‘ Manufacture of Coke in 1895,” by Mr. Jos. D. Weeks, 
to the United States Geological Survey. ] 


Alabama again assumes the position it held from 1889 to 1894 as sec- 
ond in amount of production of the coke producing States. West Vir- 
ginia, which exceeded it in production in 1894, drops again to the third 
place, Pennsylvania still holding first rank. 

The coal fields of Alabama are divided into three sub districts, known 
as the Warrior, the Coosa, and the Cahaba, these districts being named 
from the rivers which drain them. Coke ovens are built in all three 
districts, but coke was made in 1895 in but two—the Warrior and the 
Cahaba. The most important of these districts, both as acoal producer 
and coke maker, is the Warrior. the ovens of this district being located 
near Birmingham. Of the 5,658 coke ovens in Alabama, 5,024 are in 
the Warrior district, and of the total production of 1,444,339 tons of 
coke in 1895, 1,405,439 tons were made in the Warrior district. 

While most of the ovens built in this State are of the ordinary bee- 
hive pattern, the more recent ones being of the usual dimensions, 12 
feet in diameter and 7 feet high, it is evident from the frequent attempts 
that have been made to introduce other ovens that the beehive oven as 
a coker of Alabama coal is not entirely satisfactory. The ovens other 
than beehive, which have thus far been introduced successfully into 
Alabama, are solid wall ovens, or ovens in which there are no flues in 
the walls, and in which the coking chamber or combustion chamber, 
wherein the heat for coking is produced, are the same. Two forms of 
these modified solid wall ovens are in use in Alabama at the present 
time, one known as the ‘‘Thomas” oven, which has already been de- 
scribed in this series of reports, and the other as the ‘‘double oblong.” 
These ovens are 21 feet long and 9 feet wide, open at both ends. The 
ovens are charged from the top and drawn at the ends. They produce 
in a given time some 75 per cent. more coke than the ordinary beehive 
oven. 

. The following are the statistics of the manufacture of coke in Ala- 
bama from 1880 to 1895, inclusive. 


Statistics of the Manufacture of Coke in Alabama from 1880 to 1895, 





inclusive : 
Value of Yield of 
Estab- Ovens. Coke Pro- TotalValue Cokeat Codalin 
lish- =—-——~ — Coal Used. duced. of Coke Ovens. Coke. 

Year. ments. Built. Building. Short Tons. Short Tons. at Ovens. PerTon. Per Cent. 
1880. 4 316 100 106,283 60,78L $183,063 $3.01 57. 
1881. 4 416 120 184,881 109,033 326,819 3.00 59. 
1882. 5 536 ee 261,839 152,940 425,940 2.79 58. 
1883. 6 767 122 359,699 217,531 598,473 2.75 €0. 
1884. 8 a976 242 413,184 244,009 609,185 2.50 60. 
1885.11 1,075 16 507,934 301,180 755,645 2.50 59. 
1886.14 a1,301 1,012 635,120 375,054 993,302 2.65 59. 
1887.15 1,555 1,362 550,047 325,020 775,090 2.39 59. 
1888.18 2,475 406 848,608 508,511 1,189,579 2.34 60. 
1889.19 3,944 427 1,746,277 1,030,510 2,372,417 2.30 59. 
1890.20 4,805 371 1,809,964 1,072,942 2,589,447 2.41 59. 
1891.21 5,068 50 2,144,277 1,282,496 2,986,242 2.33 60. 
1892.20 5,320 90 2,585,966 1,501,571 3,464,623 2.31 58. 
1893.23 5,548 60 2,015,398 1,168,085 2,648,632 2.27 58. 
1894.22 5,551 50 1,574,245 923,817 1,871,348 2.025 58.7 
1895.22 5,658 50 2,459,465 1,444,339 3,033,521 2.10 58.7 


From the above table it appears that the total production of coke in 
Alabama in 1895 was 1,444,339 tons, as compared with 923,817 tons in 
1894; an increase of 520,522 tons, or 56 per cent.—a most remarkable 
The production of coke in 1895 was the largest in the history 


showing. 











of the State with the exception of 1892, when some 1,501,571 tons were 
produced, only about 60,000 tons more than was made in 1895. 
The number of establishments remains the same; one establishment 


has gone out of existence, but another has taken its place. There has 
been an increase in the number of ovens of 107. The yield of coal in 
coke remains the same. The increase in the price of coke, however, 
was but slight, the average value as compared with 1894 having in- 
creased but 7} cents a ton. 

Another notable feature in the manufacture of coke in Alabama is 
the greatly increased amount of washed coal that is used. In 1891 but 
8,570 tons of washed coal, all of which was slack, were used in the 
manufacture of coke in this State out of a total of 2,144,277 tons. In 
1895, however, of the total consumption of coal in coke of 2,459,465 
tons, practically one-half was washed, or 1,219,377 tons. All but 32,068 


tons of the slack used were washed. From reports received it appears 
that this washing has greatly improved the character of the coke made 
in this State. It has not only reduced the ash and sulphur, but the 
physicat structure of the coke has not been injured, if, indeed, in many 
cases it has not been improved by the washing. 








A New Method of Detecting Waste of Power in Electric 
Railways. 
sececcliiliatinant. 


By Mr. Harop P. Browy, in Electrical World. 


Our mechanical engineers during the past few years have so perfect- 
ed the steam plant in the railway power houses that there seems little 
margin for further improvement. The motor and dynamo designers 
have pushed their art to its utmost economical limits, while the electri- 
cian claims to have used ample section of copper in trolley feeder wires. 
And yet the amount of power delivered by the dynamos is out of all 
proportion to the power actually utilized at the car axles. There is a 
large loss somewhere, and the object of this paper is to give railway 
electricians a new and simple method of proving its existence and of 
definitely locating it ; the correction of the evil is a later consideration. 
Many managers claim high efficiency for their power plants, and the 
ordinary forms of station records seem to justify their faith. But Mr. 
Thomas Henning has recently called attention to the injustice of using 
‘*car miles” as a basis for comparison between different power houses, 
since the weight and speed of cars, the grades, the distances and the 
line losses are not considered. 

The only fair basis for such comparison is the coal consumption per 
kilowatt delivered by the dynamos. The relation between the number 
of watts generated and the number of watts used by the motors should, 
of couse, give the electrical efficiency of a railway. This efficiency can 
be approximately determined by taking hourly records of watts gener- 
ated and dividing by the number of cars in actual service during each 
corresponding hour, thus obtaining the watts developed per car. From 
averages of wattmeter records the power required by a standard car on 
each line at time of light and heavy loads can be determined and the 
average efficiency obtained. Or, knowing average weight of cars, av- 
erage speed and efficiency of motors, the watts per car can be closely 
calculated. In this manner the power efficiency of several leading 
roads has been found by the writer to be less than 45 per cent. at heavy 
load. Each of these roads has a finely equipped power plant, multi- 
polar dynamos, modern types of motors, with series-parallel aaeaian: 
excellent tracks and apparently ample feeders. 

The management of each company had willingly spent thousands of 
dollars to obtain economical production and distribution of power and 
felt proud of their equipment. Convinced that the trouble was caused 
by poor rail returns, the problem was to prove it, first to myself and 
then tothem. On one road a double track of 90-pound girder rail 
passed the front of the power house and led to the meeting point of 10 
or 12 similar lines, having a total consumption of about 8,000 amperes. 

These rails have been in service about 18 months, and each joint had 
two Chicago bonds 8 inches long and 0.43 inch in diameter. 

The bonds had been carefully applied by a competent mechanic. Ex- 
amination showed that they were perfectly tight and in apparently 
good condition. Tests made with a Weston instrument reading to 0.01 
of a volt showed very slight deflection at these joints. The drop was 
small with 100 or even 500 feet of the rail. And yet at time of heavy 
load the pressure between trolley wire and rail was very low. 

In a conduit below these rails was a feeder of 1,000,000 cm. section, 
with taps to the rail at every manhole. The pressure rose at the taps 
but quickly dropped in a few rail lengths. Readings were made at 
heavy load throughout each line and the pressure found everywhere 
low, though the trolley feeders were generally of ample section and the 
drop at rail joints small. An insulated rail feeder of 1,000,000 cm. was 
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connected to a line from which 700 amperes should return. At the | nent bond and does not show a low resistance on at least one road. An 


point of contact the pressure was normal, but dropped within a few 
hundred feet, and only 60 to 75 amperes returned by the feeder, while 
the current on the gas and water pipes was enormous. 

It was impossible to account for the existing conditions except upon 
the theory that the rails were not doing their proper duty and the pipes 
were consequently overloaded. To determine this the writer ordered 
from the Weston Company a special milli voltmeter reading to 0.0001 
of a volt. When this instrument was received a piece of the 90-pound 
rail was taken to the power house and put into circuit witha rail feeder 
and an ammeter. The drop of voltage in 1 foot of the rail and the cur- 
rent through the same were noted. The rai! resistance was found to be 
0.00001 ohm per foot, and a constant was obtained by means of which 
the current through any similar rail in service could be determined on 
the street by noting with the same instrument the drop in 1foot. Meas- 
urements were then made upon the line passing the power house, and 
each rail was found to be carrying but 25 amperes instead of the 700 to 
1,000 which would be its proper load. 

A similar low-reading instrument was connected at the rail joints, 
and the drop was then shown to be entirely too large for the very small 
current transmitted. In making our previous measurements of drop 
only, when we assumed a heavy current flow the low reading gave the 
bond a certificate of great efficiency, but when the current was simul- 
taneously measured and found to be insignificant, the high resistance 
of the bonds was no longer concealed. Quite a number of the bonds 
were removed for examination. All were found to be mechanically 
tight, but the contact surfaces of the copper and of the steel proved to 
be entirely covered with a black, greasy deposit. 

This was the secret of the great waste of motive power, the cause of 
the heavy load upon the pipes, and the origin of electrolytic corrosion 
of cable armor and of gas and water mains which had given so much 
trouble. As some of these pipes carry natural gas at high pressure, I 
am waiting with great anxiety for the remedy to be applied. 

A leak in a wrought iron natural gas pipe is so easily started by elec- 
trolysis, it is so hard to detect and locate, and so apt to cause frightful 
explosions, that a load of 300 to 400 ¢ mp2res on an 8 inch pipe is not a 
pleasant thing to contemplate. This same milli-voltmeter will, of 
course, indicate from the drop in 1 foot of pipe of known weight the 
exact number of amperes carried. Only a few weeks ago, in opening a 
natural gas pipe in the same city, the spark between the parting ends 
ignited the gas, and one of the men was badly burned. Fortunately 
the gas pressure had been turned off or he would have been cremated. 

In work of thiskind a heavy copper cable should be clamped upon 
bright contact spots on each side of the joint before the pipe is opened. 
The delicate Weston instrument by the very simple test above described 
proved that fully half of the loss of power had been caused by a film of 
oxide on the contact surfaces of the bonds ; it showed that the best cop- 
per bonds lost their efficiency in less than two years ; it demonstrated 
that in this particular plant a large portion of the investment in engines, 
boilers and dynamos could have been saved had the rails been available 
as conductors in their entire section. This result electric rail-welding 
attempted to secure, but aside from-the now well-known mechanical 
effects of the process, the presence of the flux between the welded sur- 
faces caused a high resistance which the milli-voltmeter detects. I have 
not yet made sufficient numbers of measurements of these joints to 
publish results. 

But I have already tested several hundred cast-weld joints which have 
been in service about 18 months. These joints are also bonded with 
copper wire, but the drop of 1 foot of rail including the joint averages 
from 3 to 10 times that of a foot of rails between joints. 

The current carried by the rails is also small and there are occasional 
joints with as much as 1 volt drop. 

I have seen a report of test of a sample cast-weld joint which had 
never been underground nor in service, in which was used a voltmeter 
reading 0.01 per degree, while the observed drop was expressed in deci- 
mals to the fourth p'ace! Also another test with same instrument, in 
which the drop of about 2,000 feet of double track was measured with 
less than 120 amperes current, from which it was apparently assumed 
that the current flowed upon two rails only, and that none was carried 
by crossbonds, by the earth or by pipes underneath. Here again the re- 
sult is expressed in decimals beyond the reach of the instrument ! 

I have personally gone over miles of track having this joint, taking 
readings to 0.0001 of a volt, measuring drop of 1 foot of rail including 
joint, and of 1 foot of same rail away from joint, and I am forced to 
conclude that the character of the iron, of the climate or of the instru- 
ments used account for the widely differing results. My tests show 
that while this joint is mechanically most excellent, it is not a perma- 





electrically continuous rail is certainly very desirable. The metal is 
required for mechanical purposes ; the electrical use of its entire sec- 
tion would give to its owners the service rendered by 1,000,000 cm. of 
copper weighing 16,000 pounds per mile for each line of 90-pound rail. 

Its conductor value in terms of copper equivalent would exceed 
$1,900 per mile for each rail. It would largely reduce the transmission 
losses and thus diminish the necessary power investment, or it would 
correspondingly decrease the amount of copper required as trolley 
feeders at a given percentage of loss. 

With this in view, is it wise for engineers and managers to be content 
to have their magnificent conductors left in lengths of 30 to 60 feet, 
electrically joined by mere strips of copper whose contacts are entirely 
inadequate even when new, and whose low efficiency is rapidly de- 
creased in service? Is it not worth their while to at least get a pair of 
these low-reading Weston instruments and definitely determine how 
much current is carried by their rails, how much energy is lost at the 
joints and how much injury is inflicted upon the underground pipes ? 








SPECIAL ENGLISH CORRESPONDENCE. 





COMMUNICATED By Noi TON H. HuMpPHrys. 
SALISBURY, ENGLAND, October 10th, 1896. 


Gas Business in London—The Flow of Fluids Through Pipes—The 
Products of Combustion of Coal Gas. 


The effects of the introduction of the automatic prepayment meter 
upon the annual statistics of the London Gas Companies are attracting 
attention in quarters outside regular gas circles, giving an illustration 
of the close scrutiny that is directed upon our industry by persons inter- 
ested in other modes of lighting, and of the eager desire that exists to- 
wards pouncing upon something encouraging to the languishing elec- 
tric light business. In a recent issue of the Engineer, an excellent se- 
rial devoted to the topics indicated by its title, attention is directed to 
this matter under the heading of ‘‘A Change in the London Gas Sup- 
ply.” The writer appears to have been strongly impressed with the fact 
that although the aggregate consumption of gas in the metropolis in- 
creases year by year, the average consumption per consumer tends to 
decrease, as shown by the results of the last four years’ working, and 
draws several deductions from this interesting fact, some of which are 
obviously true, whilst others will not bear investigation, and are simply 
assumptions. In the year 1892, the three principal Gas Companies that 
supply the city of London mustered approximately 320,000 consumers. 
Between that period and the end of 1895, about 80,000 automatic meters 
were added, bringing the aggregate up to 400,000. In 1892 the average 
consumption per consumer was about 82,000 cubic feet per annum, and 
the effect of adding 20 per cent. of small consumers that would average 
something under 20,000 cubic feet per annum is just what might be ex- 
pected, viz., that the annual consumption per consumer is reduced to 
69,500 cubic feet for 1895. This diminution is most marked in the case 
of the South Metropolitan Gas Company, which has appropriated about 
one-half of the ‘‘ penny-in-the-slot ” trade, with the result that the av- 
erage consumption has fallen from 79,000 cubic feet in 1892 to 57,500 in 
1895. In the case of the 12 Companies that supply the suburbs of Lon- 
don, the aggregate consumption increased from 4,200 million cubic feet 
in 1892, to 4,800 million cubic feet in 1895, but the average consumption 
per consumer fell trom 60,500 cubic feet to 57,000 cubic feet. 

These figures, if they prove anything, show that the actual condi- 
tions as regards consumption per consumer remain practically the same 
as they were in 1892. If we take 80 per cent. at 82,000 and add 20 per 
cent. at 20,000, the result comes out as 69,600. Comparing this with 
the 69,500 shown by the statistics, we find that, after a liberal allow- 
ance for the slot meters, the consumption per consumer is the same in 
1895 as if was in 1892. There are no figures available showing the num- 
ber of slot meters, or the consumption per consumer in that class of 
business in the suburbs. But as the number of consumers in 1892 was 
66,000, and one Company alone, the Tottenham and Edmonton, owns to 
having put in over 3,000 slot meters in the last three years, it is evident 
that the introduction of these appliances is more than sufficient to ac- 
count for the slight reduction in the average consumption per consumer 
that is above recorded. Had the results been otherwise, and a margin 
remained after reasonable allowances for the small consumers, it would 
be possible to say something about the number of burners sold by the 
Incandescent Gas Light Company. But it is obviously unnecessary to 
cast about for causes to account for an element that does not exist. Ev- 
idently the introduction of the electric light and the Welsbach gas 
burner has no disturbing effect on the gas business. 
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But this is not the view of the writer in the Engineer. After remark- 
ing upon the introduction of gas into the new fields, etc., he begins to 
run wild in the endeavor to work in the electric light. The Chairman 
of the Gas Light and Coke Company has stated on more than one occa- 
sion that no loss of business has been experienced in the districts where 
the electric light was most:popular. This was in reference to the West 
End of London, where the new’illuminant has been more generally in- 
troduced than in any other part of the country. The statistics just 
quoted show the correctness of this assertion. But our contemporary 
falls into the error of supposing that, apart from the slot meter, there is 
a large deficit per consumer to account for, and that the gas companies, 
alarmed by loss of business, have rushed for the slot meter, and draws 
a graphic picture of gas ‘‘ going down one” to make room for the elec- 
tric light. The facts of the case are different. The slot meter was put 
on the market for the first time in 1892, and its adoption was immedia- 
tely forced on the Companies by the popular demand. So far from 
doing anything in the way of pushing this instrument, they cannot get 
the makers to turn them out fast enough to cope with the orders that 
come in. Gas Companies have certainly secured a large additional 
business, but there is nothing to show that they have lost any of that 
which they held in 1892. 

Apropos of the slot meter, I happened to meet with an intelligent 
London artizan sometime ago, who gave me a very accurate account 
of the working of this new system. Like many London people. he ap- 
peared to imagine that this new idea was not known. much in the 
provinces yet. But he also volunteered the information that he was 
charged 9d. per 1,000 cubic feet more than the regular price as a rent 
for the meter and fittings, and expressed an intention of buying his 
own fit up and becoming a bona fide quarterly consumer. As he was 
an example of about 100,000 in London alone, I could not help being 
struck with the probability that demands for some concession to the 
slot consumer will rot be wanting, and it is questionable whether he 
will be inclined to bear the burden of the large additions to capital 
which he has been the means of introducing. The reduction of the 
consumption per consumer, together with the increase of distribution 
capital, must tend to increase the distribution and establishment charg ‘s 
per 1,000 cubic feet of gas sold. Soa large proportion of slot consumers 
is not likely to conduce towards gas at the lowest possible price. 

It is somewhat remarkable that although several investigators have 
directed their attention to the flow of gas through pipes, including the 
quantity delivered per hour through mains of various diameters and 
lengths under varions pressures, no one seems to have thought it worth 
while to examine the obstruction offered by bends, elbows, tees, crosses 
and other fittings in everyday use. Runs of straight pipe are the ex- 
ception and not the rule, and although it is the usual practice to dis 
pense with bends and curves as far as possible, no one is able to do 
without them entirely. It is therefore interesting to learn that experi. 
ments have been in progress for some years past, in connection with the 
engineering department of the Yorkshire colleges, with a view of as 
certaining the effect of the connections in general use, as regards the 
head of water delivered through them. The results are stated in 
diameters of straight pipe, and it is found that the irregularities inci- 
dental to a socket joint have a retarding effect equal to about 16 di 
ameters of plain pipe. Easy right angled bends are equivalent to 10 to 
15 diameters, but right angled elbows to 30 to 36 diameters. A bulb or 
enlargement had a very slight effect. Assuming that these conditions 
also apply to gas, it would appear that in straight pipes of small dimen 
sions an addition of 30 to 50 per cent. should be made to the actual 
length to compensate for the joints ; that the ‘‘elbow” should be dis- 
regarded entirely, and that bends should be substituted, having as large 
a radius as practical conditions will allow. The form of the tee may 
also be modified by introducing a curved branch in place of the stiff 
right angle or upright. These experiments might be extended with ad- 
vantage to embrace the effect of introducing double sweeps, or the usual 
forms of curve adopted to clear an obstruction, either by perpendicu'ar 
or horizontal deviation from the line of pipe. It is surprising how 
much successful work in the way of distributing gas has been done, 
when we remember the paucity of information available on these im- 
portant matters. 

Some researches have lately been carried out in the Physiological In 
stitute, at Christiania University, Norway, on the products of combucs 
tion of coal gas and their effects upon health. The ordinary supply to 
the town was used, and the average composition of this was found to 
be: Hydrogen, 47; methane, 36; heavy hydrocarbon, 4; carbonic 
oxide, 8; carbonic acid, 2; and nitrogen, etc., 3. The sulphur com- 
pounds averaged 30 to 35 grains per 100 cubic feet. From this it would 
appear that the illuminating value of the gas was not very high, while 








the purification was anything but first rate. Two per cent. of carbonic 
acid and 30 grains of sulphur per 100 cubic feet would be sufficient to 
condemn the gas in any of the principal townsin England. Batswing, 
Argand and Welsbach burners were used, and the products of com- 
bustion were carefully examined and analyzed with a view of ascer- 
taining the completeness or otherwise of the combustion, and also 
whether other substances were formed which might have hitherto es- 
caped detection. When complete combustion obtained, the products 
were aqueous vapors, carbonic acid, small quantities of sulphurous 
acid and traces of nitrogen oxides, but the greater part of the 
nitrogen was unaffected. Careful search was made for hydrocy- 
anic acid, but without success. The sulphurous acid was quickly 
converted into sulphuric acid. The products from the batswing 
aud Argand burners contained no hydrocarbons or carbonic oxide, 
but the Welsbach yielded small quantities of imperfectly consumed 
carbonaceous bodies. It was observed that the degree of complete- 
ness of combustion was more dependent on the construction of the 
burner than upon the quality of the gas, from which the conclusion 
may be drawn that gas can be completely oxidized in a properly pro- 
portioned burner, and that the production of carbonic oxide or aldehyde 
can readily be avoided. One hundred volumes of the products of com- 
bustion contained 74 parts of water and 26 of carbonic acid, while the 
sulphurous acid did not amount to one volume in 2,500. This result 
was obtained from gas that had not been subjected to any special treat- 
ment for the reduction of tte sulphur compounds, and fully illustrates 
the absurdity of claiming that these compounds can have any effect, 
one way or the other, upon health or upon anything else. Experiments 
were made by subjecting animals to the influence of the products of 
combustion, and also by collecting the condensed water and using it 
for subcutaneous and for intravenous injections, but no indication of 
poisonous matters could be found, from which it is evident that the 
products of combustion simply act as diluents of the oxygen in the air, 
and that no injury whatever can result from the use of coal gas with 
ordinary reasonable care and intelligence. It was observed that the 
animals were nct distressed by the presence of as much as 3 per cent. of 
carbonic acid in the air, and that in badly ventilated rooms lighted by 
gas the quantity of carbonic acid did not reach 1 per cent. With 
proper ventilation, not more than 2 to 3 parts in 1,000 were present and 
the sulphur acids did not exceed four parts in 10 millions. In these 
days, when so much is made of the products of combustion, in respect 
to their capabilities for shortening life and injuring health, it is desir- 
able that plain commonsense facts, such as those above instanced, 
should be more widely known amongst users of gas. The Christiania 
results are substantiated by the practical experience of 50 years. Al- 
though each one of our modern refinements appears to carry with it a 
particular class of disorders or diseases, the medical profession has not 
yet discovered that gas consumers are liable to any special ailment that 
could be got.rid of by discontinuing the use of gas. The death rate is 
not affected in localities where gas is largely used. The experiments 
may also be cited against the prejudice, now rapidly dying out, that 
food cooked by gas must necessarily taste of gas, or be impregnated 
with some objectionable or poisonous substance. Butthey must not be 
strained to form an excuse for neglecting proper rules of ventilation, 
which are necessary under any circumstances, whether gas is used or 
not. The necessity for complete combustion and good ventilation can- 
not be too strongly urged. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 





WE understand that a corporation, to be known as the Manistee Fuel 
and Gas Company, is in the projected stage. It is to bear a capital 
burden of $100,000, and it proposes tosupply fuel gas in Manistee, Mich. 
There may be profit to the projectors in the development of this scheme; 
but the existing cold fact is that the present Manistee Gas Light and 
Coke Company finds it a rather difficult matter to sell enough gas to 
keep it in the procession. 





Toe Summit (N. J.) Gas Light Company is extending its main sys- 
tem through the borough of Millburn. 





Mr. JosepH R. TrissLerR, Chairman of the Lamp Committee, of Lan- 
caster, Pa., invites proposals, to be opened at 7:30 P.M., of Wednesday, 
November 25th, for ‘‘ furnishing light, lighting, extinguishing, caring 
for and keeping in repair, and for the furnishing of all the material 
necessary to keep in good order, and light the streets and public places 
of the city of Lancaster, and the lights furnished shall be of 2,000-candle 
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power for are lamps; gas lamps to be furnished with 5-feet burners ; 
and gasoline burners shall not be less than 16-candle power.” 





Mr. M. N. DIAtt, of Terre Haute, Ind., has invented a curling iron 
heater, gas being the heating agent, which has fairly ‘‘ taken the hair,” 
for every matron and maid in Terre Haute is using this acceptable ad- 
dition to their list of toilet articles. 





Mr. H. H. Ketiy, formerly connected with the Waltham (Mass.) 
Company has accepted the position of Superintendent to the Chelsea 
(Mass.) Company. 





Mr. C. O. McCreeEpy, who has secured control of the Ballston Spa 
(N. Y.) Gas Light Company, announces that on and after November 
1st the gas rate there shall be $2.50 per 1,000 cubic feet, a concession of 
50 cents per 1,000. 





AT the annual meeting of the Conshohocken (Pa.) Gas Light Com- 
pany the following officers were elected: Directors, Frederick Light, 
Richard H. Bate, John F. Bowker, Horace C. Jones and Henry M. 
Tracey ; President, Frederick Light; Secretary and Treasurer, H. M. 
Tracey. 





THE proprietors of the Doylestown (Pa.) Gas Company have notified 
the residents that on and after November Ist the price of gas will be $2 
per 1,000 cubic feet, whether the gas is used for lighting, heating or 
power purposes, to those who use over 250 cubic feet per month, but 
less than 5,000 cubic feet. Where the consumption is 5,000 cubic feet 
or over, the rate is to be $1.75 per 1,000. If the consumption is less than 


250 cubic feet per month the $2 rate, plus 25 cents for meter rent, is to 
obtain. 





THE Leavenworth (Kansas) Light and Heating Company is over- 
hauling its main system. 





AT a recent meeting of the Committee on Light, of the City Council, 
of Richmond, Va., the Superintendent of the municipal gas works, Mr. 
W. P. Knowles, reported that the sendout for September was 14,490,900 
cubic feet, as against 12,857,400 cubic feet for September, 1895. The 
illuminating power averaged 21.86 candles. A resolution forwarded by 
Colonel H. C. Jones was read. It called for the publication in the 
monthly reports of a statement respecting the ‘‘ physical condition” of 
the gas plant, and also directed that an inspection of the plant be made 
by three expert gas engineers, who were to hand in the results of such 
inspection to Councils in the shape of a set report. After discussion, 
the resolution was laid on the table until the next meeting, for the pur- 
pose of inviting Col. Jones to make before the Committee a detailed 
explanation of the intent or purpose of the resolution. In the matter 
of the sale of coal tar, the contract for which fora certain time had been 
awarded to a Mr. Armitage by the Committee, but which action was 
subsequently rescinded and bids advertised for, Mr. Wallerstein pre- 
sented a number of letters received from leading gas works in the 
country quoting the highest prices paid for tar. After due consideration 
the Committee decided to award the contract to Mr. Armitage at his bid 
of $1.90 per 100 lbs. in bulk. Leave of absence was granted to Supt. 
Knewles to enable him to attend the St. Louis meeting of the American 
Gas Light Association. 





Messrs. BARTLETT, HaywarD & Co, of Baltimore, Md., have been 
awarded a contract for the erection of a 1,000,000 cubic foot capacity 
holder for the Lynn (Mass.) Gas and Electric Company. The holder, 
which is to rest in a steel tank, and to be of the triple lift order, is to be 
erected the coming summer. 





THE annual election for officers in the Mansfield Gas Light Company 
and the Mansfield Electric Light and Power Company, of Mansfield, 
Ohio, resulted in the choice of the following: President, S. E. Bird ; 
Vice-President, H. M. Weaver ; Secretary and Superintendent, Wm. 
C. Hedges ; Treasurer, Joseph 8S. Hedges. 





Mr. MARTIN DALTON, for many years Superintendent of the Manu- 
facturers’ Gas Company, of Fall River, Mass., handed in his resigna- 
tion on the completion of the details concerned in the absorption of that 
Company by the Fall River Gas Works Company. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., notwith- 
standing the almost general depression in business, reports that its plant 
is fairly well employed. At no time during the year has it run on short 
hours, and is now employing 400 men, running 10 hours, 6 days a week. 
It has contracts on hand to keep its plantemployed on full time for the 
next two months, No very large contracts are on the books at present, 





but orders for small jobs are many. Some of these are: For the L. D. 
Brown & Son Co., Middletown, Conn., fireproof power plant, and also 
a new dye house ; steel.framework for the Fire Department building, 
Worcester, Mass.; power station for the electrical equipment of the 
N. Y., N. H. & Hartford Railroad, Stamford, Conn.; machine shop for 
the Baush & Harris Machine Tool Company, Holyoke, Mass.; new 
building for the Woonsocket (R. I.) Electric Machine and Power 
Co.; new steel bridge for the town of Green, Me.; a second bridge for 
the Cabot Mfg. Co., Brunswick, Me.; and similar bridges at Auburn, 
Pembroke, Turner, Buckfield and Bridgeton, Me.; a new roof for 
Messrs. Randolph & Clowes’ buildings, Waterbury, Conn.; a steel 
bridge for Somerset county, N.J., to be located at Finderne ; and many 
other smaller contracts. 





Tue Berlin Iron Bridge Company has also secured, through its 
representative at Cuidad Lerdo, Mexico, the contract for an iron market 
house at Guadalajara. Iu further mention of this contract the Com- 
pany says that if this market house were built anywhere in the United 
States, and paid for in our own money, the contract price would be 
$5,615. The Berlin Company is, however, to receive in payment for 
this building Mexican silver dollars, and, therefore, its contract price 
with the city of Guadalajara is $11,230. 





Ata meeting of the New Bedford (Mass.) City Council, held some 
days ago, an order was introduced by Ald. Hunt, asking for an investi- 
gation into the feasibility of establishing a municipal lighting plant, 
either gas or electric, or both. After some discussion the order was 
accepted, and the Committee on Street Lighting was instructed to carry 
on the investigation. It was also agreed that the expenditure on account 
of the preliminary examination should not exceed $250. 





APPLICATION has been made to the Board of Trustees of Benicia, So- 
lano County, Cal., by the proprietors of the Solano Electric Light and 
Gas Company, for the right to manufacture and distribute gas and 
electricity in the city of Benicia for a period of 15 years. 





IT is likely that the adjoining suburb of Potwin may be lighted by 
gas by the Topeka (Kansas) Company. In any event the residents of 
Potwin have petitioned the Company to extend its mains to and through 
their borough. 





THE Bristol Compauy, of Waterbury, Conn., reports a gcod trade in 
its specialties of *‘ recording instruments for pressure, temperature and 
electricity.” 





Some time ago we reported the instituting of a suit for damages 
against the Grand Rapids (Mich.) Gas Light Company, by E. A. Mc- 
Auley, a bartender of that city, complainant putting his case on very 
novel grounds. The proprietor of the saloon in which complainant 
worked notified the Gas Company that gas was escaping from the house 
pipes, and asked them to look it up. The Company promptly sent two 
men to the house, who eventually located the leak in a pipe close to the 
meter. Prior to their entering the cellar, McAuley informed them 
that a valuable bulldog owned by him was confined in a kennel or 
something else in the cellar, and requested them to take care that the 
dog did not make ‘‘ escape.” The workmen naturally were more con- 
cerned with the effort to locate the gas escape than in seeing to it that 
the dog did not ‘‘escape,” and the net result was that McAuley’s dog 
got away. His complaint alleged that it was through the negligence 
of defendant’s servants that he was bereft of his canine, wherefore the 
Company should be held in damages for such neglect. The case came 
for trial some days ago, before Judge Grove and a jury, and after the 
testimony was all in the Judge took the case from the jury and ordered 
the taxation of costs against the plaintiff. The Judge held that the men 
were on the premises for the purpose of repairing gas pipes and not for 
the purpose of watching a dog, and added that if McAuley wanted to be 
sure of the continued presence of his dog he should have watched the 
animal himself. 





‘‘ WESTERN OBSERVER,” writing from Chicago under date of the 
19th inst., says: ‘‘A few days ago I had the pleasure of meeting 
‘Uncle Jerry’ Howard, in Galena, Ills., his home. He is the same 
“Uncle Jerry,’ and hopes to greet all of his Eastern friends in St. Louis 
next week.——Mr. George G. Ramsdell was in town last week, and 
will remain West until after the St. Louis meeting.——A movement is 
on foot, of which you doubtless know, to hold the next annual meeting 
of the Ohio Association in New York, during the progress of the gas 
exhibition. I hope this will be carried through, as it will give all the 


members a chance to attend the exhibition, and enable them to secure 
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cheap railroad fares. Then, again, as the Western Association meets 
in Cincinnati, in May, the bringing forward of the Ohio meeting will 
put a fairer interval of time between the two conventions.——Mr. 
Charles R. Faben, Jr., is completing an entirely new coal gas plant for 
the Toledo (Ohio) Company. The buildings in which his coal gas plant 
was housed were erected 30 years ago, and they were completely razed 
to permit of the construction of a modern building on the old site, He 
is also finishing two 24-ft. purifying boxes.” 





THE Cincinnati Commercial- Tribune of the 19th inst. had this to say : 
“The frequent accidents and fires where gasoline was kept on the 
premises have aroused the Rating Committee of the Fire Board to action. 
Notices have been sent out to the effect that hereafter a charge of 10 
cents on buildings and 25 cents on contents will be made in addition to 
the regular rates ou risks where gasoline machines are used, or where 
gasoline is kept in machines, or on the premises.” 





It is said that a Philadelphia syndicate, headed by Mr. J. Taylor Le- 
land, has applied to the Town Commissioners of Delaware City, Dela- 
ware, for a franchise for the operation of a gas and water works system 
for that place. Delaware City is on the Delaware river, at the junction 
of that stream with Delaware Bay. It is 12 miles southwest of Wil- 
mington, and is the eastern terminus of the Chesapeake and Delaware 
Canal. It is also the terminus of the Pennsylvania and Delawere 
branch of the Pennsylvania Railroad. 





THE City Council of Winnipeg, Manitoba, has under consideration a 
resolution introduced by Ald. Kennedy to provide for the issuance of 
$375,000 of bonds, the moneys so obtained to be used for the construc- 
tion of a combined gas and electric lighting plant. 





THE Citizens Gas Company, of Bridgeport, Conn., is said to be sup: 
plying gas for fuel purposes to about 300 consumers. The rates estab- 
lished by the Company are : Gross, 50 cents per 1,000 cubic feet, with 
20 per cent. off for payment within 10 days ; 30 percent. off if monthly 
consumption exceeds 10,000 cubic feet ; 40 per cent. off if monthly con- 
sumption exceeds 15,000 cubic feet ; 50 per cent. off if monthly con- 
sumption exceeds 50,000 cubic feet. 





Mr. W. C. Ponp has been promoted from the Secretary-Treasurership 
of the Hyde Park Gas Company, of Chicago, to the responsible dual 
position of Vice-President and General Manager to that corporation. 





Many noteworthy improvements have been made on the plant of the 
Streator (Ills.) Gas and Light Company. 





THE new holder for the Burlington (Ia.) Company has been accepted 
as in all respects complying with terms of the contract under which it 
was constructed. 





Messrs. GEORGE GatTs and B. Reynolds, in the role of itinerant me- 
ter testers, recently ay peared before the Board of Public Works, of 
Kansas City, Mo., and asked for authority to test the gas meters in use 
in that city, the city to pay the Gatts- Reynolds combination 50 cents for 
each meter ‘‘ tried.” The Board referred the applicants to the Gas Com- 
mittee of the lower branch of City Councils. 





THE following is from a recent number of the Denver (Col.) Times: 
‘*It is quite safe to say that the improvements in the manufacture of 
illuminating gas have made as great progress as in that of any other in- 
dustry. Electricity has become an active competitor, and is largely in- 
strumental in spurring the Gas Companies to attain the highest degree 
of efficiency, coupled with lowness of cost. That gas is the cheapest, 
best and most reliable means of lighting has been established beyond a 
doubt. It is much more reliable than electricity; always ready for use, 
and, what is more to the point these hard times, is provided at a consid- 
erable less cost. The gas supply of Denver is one of the best to be 
found in the United States, as it has a high standard of illuminating 
power and is furnished at a price as low as any of our cities, taking 
into account the fact that the Company in Denver has to pay at least 40 
per cent. more for its materials than Eastern Companies. The policy of 
the Company has been to study the interests of the consumer, realizing 
that by such a policy it would earn the goodwill of its patrons, making 
their interests mutual, thus preventing all that feeling of prejudice that 
exists in many cities against like undertakings. The works of the Com- 
pany were established in 1868, and had then a capacity of 50,000 feet 
per day, the price of gas being $5 per 1,000 feet. Consider the contrast 
by to-day’s capacity, which is 2,500,000 feet per day, and the price is 
$1.50 per 1,000 for illuminating gas and $1 per 1,000 for fuel gas, where- 


as in that early day the consumers numbered a few hundreds, now 
they number over 7,000. It is anticipated that this year the Company 
will sell at least 250,000,000 feet of gas. It has always been progres- 
sive, providing lighting facilities in every corner of the city and laying 
its mains, of which there are over 73{ miles, into every new district as 
it sprang into existence. The works are maintained in the highest state 
of repair, and everything conducive to efficiency and economy is em- 
ployed. The management has been careful to provide for the future 
growth of Denver, for the works are capable of supplying a city hav- 
ing three times her present population. There is one department to 
which the Company has devoted considerable attention, and which is 
well worthy the careful consideration of every housekeeper, and 
that is the use of gas for cooking, and as a means of heat- 
ing residences or large buildings. In this respect it has been very 
successful, for it has placed before its patrons gas stoves and 
heaters that are much more economical than coal, wood or oil, 
and which present so many other advantages to the housewife 
that any one using them will never be without taem. Every- 
one should call at the office of the Gas Company and have these cook- 
ing stoves, ranges and heaters explained to them, for it will be money 
in their pockets, not to mention the immense saving of labor. The fol- 
lowing gentlemen comprise the Board of Management: Hon. J. B. 
Grant, President ; George Coppell, Esq., Vice-President ; F. W. Her- 
bert. Esq., Secretary, and A. H. Branch, Esq., General Manager and 
Treasurer. All of these gentlemen are noted for their rigid adherence 
to strictly honorable business methods. They are public spirited, and 
fully realize the responsibility that the Gas Company plays in the up- 
building of Denver, and are prepared at all times tohave the Company 
do its share. We hope that our citizens will realize some of the diffi- 
culties that had to be overcome before the present satisfactory condition 
was reached. Thousands upon thousands of dollars have been sunk in 
improvements, which are to-day useless, but the management are re- 
solved that the Company shall be no ‘back number,’ but constantly up- 
to-date and an undertaking of which our citizens may justly be proud.” 








Compound versus Triple Expansion Engines. 


~—snpiallaataasate 

Engineering says that the annual reports made by Mr. Michael 
Longridge, M.I.C.E., to the Engine, Boiler and Employers’ Liability 
Insurance Company, Limited, of Great Britain, always contain matter 
of interest. This year the question is raised as to whether, considering 
the present price of coal, triple expansion engines have sufficient ad- 
vantages over well designed compound ones to justify the increased 
capital expenditure which they necessitate. In order to get an idea as 
to the steam consumption of well designed compound engines working 
at a high pressure, Mr. Longridge took the opportunity which presented 
itself of changing the cylinders of a McNaughted engine indicating some 
200 indicated horse power so as to work with high pressure steam. 
The new cylinders were 17 in. and 36 in. in diameter respectively, and 
were completely jacketed, the liners being fitted with ribs so as to in- 
crease the absorption of heat. Care was taken to reduce the clearance 
spaces and surfaces to a minimum. On trial, being supplied with steam 
at a pressure of about 135 lb. per square inch above the atmosphere, the 
engines took in one case 12.82 lb. of steam per indicated horse power 


per hour, of which 1.53 1b. was accounted for by the jacket condensa- 
tion. The speed was 34 revolutions per minute. The results attained 
are excellent, the best result recorded hitherto by a compound engine 
being that fora pumping engine of 643 horse power designed by Mr. 
Leavitt, which used 12.16 lb. per indicated horse power per hour, the 
steam pressure in this case being also about 134 lb. persquareinch. It 
is interesting to note the increased economy which arises in acompound 
engine with an increase in the initial pressure. Thus, with pressure 
less than 90 lb. per square inch, the best reliable results on record are 
tnose of a Sulzer engine taking 13.35 lb. per indicated horse power per 
hour. 

The best reliable results obtained with a triple-expansion engine are 
those of the Allis engine at Milwaukee, where the consumption, when 
indicating 574-horse power, was 11.68 pounds per indicated horse power 
per hour, the steam pressure being 120 pounds per square inch. Ordi- 
nary triple-expansion engines give, however, much less satisfactory re- 
sults, the best showing in the case of the marine engines reported on by 
a committee of the Institution of Mechanical Engineers being 13.35 
pounds per indicated horse power hour, the boiler pressure being 179.58 
pounds per square inch. Of course it is perfectly well recognized that 
under equally favorable conditions the triple-expansion must beat the 
compound engine, but, as Mr. Longridge points out, it may not always 
prove true economy to secure the higher efficiency. Concerning the 
action of the jackets, the latter proved extremely efficient in the case 
quoted, the steam at the end of the stroke containing but 11 to 12 per 
cent. of moisture. This is attributed to the comparatively slow speed at 
which the engines ran, Mr. Longridge considering jackets of doubtful 









advantage in the case of high-speed engines. 
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The Market for Gas Securities. 





City gas shares have been in good demand 
and notably better figures are quoted for Con- 
solidated, which came in this morning (Friday) 
at 147 to 149, and some trading was done in it. 
Standard common has been inquired for, al- 
though the proposed issue of treasury stock, to 

2 offered to holders of record at a named 
price, has naturally had the effect of weaken- 
ing valuesinit. The ‘‘ subscribers’ rights” to 
this allotment are 1} bid, to 1 asked. Equi- 
table and Mutual show no particular change. 
The matter of the applications for fuel gas 
charters for this city, now before the Board of 
Aldermen, will be made a special hearing by 
the Board at the meeting to-morrow. 

Brook yn Union gas is steady, and the Com- 
pany’s 5’s are strong, at 105$ bid. The Con- 
sumers Gas Company, of Jersey City, will pay 
a semi-annual dividend of 2 per cent. on the 2d 


._prox. Chicago gas opened to-day at 663 bid, 
and by noon had sold up to 68}. The Bay 
State mess is less savory than ever. Most in- 


vestors hope that Mr. Buchanan will go on to 
the end with the measures he has instituted. 
Baltimore is unchanged, Lacledes are higher, 
and Bay State common is offered at 84. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Watt St., New Yorx Crry. 
Oct. 26. 


«=> All communications will receive particular attention. 
= The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated........ cise pene $35,430,000 100 147 149 
ee ee 500,000 50 150 

©) SED ccsbencdvonsven 220,000 ve 100 4 
GON ois os kvoissscscee - 4,000,000 100 192 19% 
PORGE DR: cx ccskesess +» 1,000,000 1,000 105 
°° RECS S...6 550 2,300,000 1,000 114. 
Metropolitan Bonds cove 658,000 en 108 = 112 
Mutual.......... sees eeee 8,500,000 100 219 224 

© BROEE cscnecaiessss -» 1,500,000 1,000 100 102 
Municipal Bonds......... eee 750,000 a : 
ee cece 150,000 50 79 8046 

Se 150,000 1,000 * 98 














New York and East River.. 5,000,000 100 33 35 
Proverred ....vcccsce ees 2,000,000 100 re 62 
Bonds Ist 5’s........... - 8,500,000 1,000 100 101 

“ 1st Con. 5’s....... 1,800,000". 8 88 

Richmond Go.,.8. 1... 348,650 50 50 

Bonds... iv enaee 100,000 1,000 ‘ Re 

Standard... <...00s00 eeceseeee 5,000,000 100 80% 82% 
Preferred. .....se..e002 5,000,000 100 106 108 
Bonds, 1st Mortgage, 5’s 1,500,000 1,000 10? 1)1 

bo Vey sees 299,650 e+ 

Out-of-Town Compunies. 

Brooklyn Union ............ 15,000,000 100 87 90 

ss “Bonds (5's) 15 000,000 1,000 105% .. 

BAY Bib wcsvescdkccesnes'c 5,000,000 50 8 84 

ts Income Bonds..... 2,000,000 1,000 7 30 

Boston United Gas Co.-- 
ist Gotten S. F. Trust.. 7,000,000 1,000 70 “% 
2d ” ©... 38,000,000 1,000 57 

Buffaio Mutual............. 750,000 100 125 oe 

4 Bonds...... ° 200,000 1,000 95 100 

Central, San Francisco.... 2,000,000 ss 95 ne 

Chicago Gas Co.......... 25,000,000 100 6634 66% 

Chicago Gas Lt. & Coke Co. 

Guaranteed Gold Bonds. 7,650,000 1,000 94 9414 

ES ccivccensenkkans 1,069,000 me an 65 
1st Mortgage............ 1,085,000 ~ si 96 

Consumers. Jersey City.... 2,000,000 100 60 75 

“ |) 600,000 1,000 97 ~=:101 

Cincinnati G. & C. Co...... - 7,000,000 100 197% 198 

Consumers, Toronto....... + 1,600,000 50 184144 187 

Capital, Sacramento........ 500,000 50 = 30 
ee 150,000 1,000 a 

Consolidated, Baltimore.... 1,000,000 100 6134 62% 
Mortgage, 6’s........ «+. 8,600,000 ss 107 107% 
Chesapeake, ist 6’s..... 1,000,000 eS ae - 
Equitable, 1st 6’s. ..... ‘ 910,000 
Consolidated, ist 5’s.... 1,490,000 se Re rr 

DRONE: ochp Ssadsscaucee - 4,000,000 on 82 33 

© Con. Bonds........ +» 4,812,000 me aK 82 

Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 1,000 fe 101 

Fort WDC ...cccccsscvce +» 2,000,000 as %8 83 

= BORRE 6 .ccccsese 2,000,000 a 82 87 
eee cbkiew 750,000 25 5 14 
Indianapolis,..... ...ccees +» 2,000,000 kK 120 §=180 

ni Bonds, 6’s..... i 2,650,000 fi 9944 101% 

Jersey City........00. ovcces 750,000 20 8 8=6180 23 

Lafayette Gas Co., Ind.....- 1,000,000 100 80 85 
BONS. sasicce sibenseeeen 1,000,000 1,000 84 87 

EUV. os sic s cicisncees si 2,570,000 50 a ss 

Laclede, St. Louis.......... 7,500,000 100 25 2% 
i a 2,500,000 100 98 80 
DIES cccipbcus.ncddace - 9,034,400 1,000 91% 92 

Little Falls, N. Y.......0000 50,000 100 ‘a 100 
pc a iumewieialons 25,000 es a 100 

Montreal, Canada........... 2,000,000 100 200 F 

Newark,N, J., GasCo een 1,000,000 93 98 
BORGES OS coccccveass e+» 4,000,000 123 

New Haven.......sseeeeeeee 1,000,000 2 225 a 

Oakland, Cal.......... seeeee 2,000,000 52 5844 

si arene z 750,000 ss 

Peoples Gas Lt. & Coke Co., 

Chicago, 1st Mortgage.... 20,100,00 1,000 es 108 
2d = «... 2,500,000 1,000 104 105 

Peoples, Jersey City........ 500,000 50 ie 1%5 

PN, NO cansesesssece ey Ts 25 99 102 

Rochester Gas & Elec. Co.. 2,150,000 50 me 
Preferred..... ..... eceoe 2,150,000 50 83 
Consolidated 5’s........ 2,000,000 rts] 90 

San Francisco, Cal. - 10.000,000 100 92 9234 

St. Paul Gas Light Co.. 1,500,000 100 674% «70 
1st Mortgage, ee 650,000 ‘i 84 87 
Extension, 6’s......... oe 600,000 . ; te 
General Mortgage, 5's. 2,400,000 ‘ 88 90 

eae 500.000 25 a - 

Washington, D. C.........+. 2,000,000 2 250 

Western, Milwaukee........ 4,000,000 100 59 63 
8 5 eee «» 38,556,000 ss 88 91 

Wilmington, Del........ce0e 500,000 50 6180 8 8 182 

bd ? 
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Position Desired 


As Superintendent of Gas Works or 
Gas and Electric Light Works, 


By a man 34 years of age. Sixteen years’ experience in the 
manufacture and distribution of Coal Gas as Supt., and four 
years in the Electric line. Thoroughly competent to take 
charge of any plant, separately or combined. A practical 
mechanic, and understands the erection of gas plants and 
rtaining to the business. Not afraid of work. 
Salary no object until ability is proven. Best of references. 
- Address * M. E. J.,”’ care this Journal. 








Hor Sale. 
A Small Gas and Electric Light Plant, 


in a Southern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 











ENGAGEMENT DESIRED. 


Gas Engineer, wishing change of location, would like en 
gagement as Agent, Manager or Superintendent, 
Address ‘* J.,” 


1114-tf Care this Journal. 











mar 








WANTED, 


Position as Superintendent of Gas 
Works, 


by a capable, energetic and economical manager. Over five 
years with present Company. Good reasons for desiring a 
change. Address 


1102-tf ““H. G. E.,”’ care this Journal. 
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JUST PUBLISHED! 


Fuel Gas 
For Cincinnati, 


| 
| 


By A. HICKENLOOPER. | 


Svo. 








Paper. 184 pages. _ Price, 50 cents. 


Sent by mail, prepaid, on receipt of the price. 


Contains a complete summary of the chemical composi- | 
tion and heating values of the various gases now known to | 
science. | 

A comparative estimate of the calorific values of gaseous | 
and solid fuels for industrial and manufacturing purposes. | 

The ‘‘coke-oven”’ or “by-product” system fully explained, 
and the purposes of its promoters disclosed. 

Shows that no ‘‘ new process ” for the manufacture of gas 
is needed to bring its use for domestic purposes within the 
reach of the many. 

The fallacies of permitted competition exposed, and rea- 
sons given why investments honestly made should be pro- | 
tected by a municipality as fully as it would protect itself | 
from injury or destruction. 


THE ROBERT CLARKE COMPANY, 


Publishers, 
Cincinnati, Ohio. 










NO EXTRA LABOR OR 
OPERATING EX- 








Special Trays for Iron Sponge or Oxide of Iron. 


CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 





$06-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 


Send for Circulars. 


BACKUS GAS ENGINES 











GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


Aate § Chicago Water Motor & Fan Co.. 101 Lake St., Chicago. 
98.) Michell & Co., - - 154 Congress Street, Boston, Mass. 


Home Office, Backus Water Motor Co., Newark, N. J. 
Send for Catalogue. 











Fs tmnt 


Steam 


Also Horizontal, 


a W.G.&6. GREENFIELD, - 


SCREEN Imei. pD 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Automatic and Variable Cut-off Engines. 


Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Pumps and Adams’ Crate Bars. 


EAST NEWARK, N. J. 
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Patent Cutter 


THE ANDERSON Carrying Link 


Made in all sizes. 






For Cutting Cast, Wrought 
\ Iron, Gas & Water Pipes. 
WM. ANDERSON, 


Yee) 425 Meridian Street, 
> East Boston, Mass.. or 


WALDO BROS., 


88 Water Street, Boston, Mass. 


the Pioneer Vertical Water-Tube Boiler of the World ! 
THE HAZELTON OR PORCUPINE BOILER, 


After Sixteen Years of Active Service in all the Principal Industries, 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 


NO EXPLOSIONS OR ACCIDENTS OF ANY K.ND. 








Will cut from 2 in. to 24 in. 


D 5 Pipe Cutting Tool 

















Correspondence Solicited, 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Cable Address, ‘‘Paila,”” New York. Gen'l Office, 1 (6 E. {3th St., N.Y., U.S.A. 





Tele., ‘°1229-18th St.,°° New York. 

















COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 


Gas Works, Coal Yards, Factories, Etc., Etc. 
NEW YORK. 








THE HUNT TIP CAR. 


45 BROADWAY, 





Patent Lava Gas Tips. 
! UNIFORMITY 
) GUARANTEED. = 


I) ALY. SIZES 
| AND SHAPES. 


eM. STEWARD MFG. CO., 


CHATTANOOCA. TENN. 








BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 
records of 


Street 


Simple in Con- 
struction, Accur- 
ate in Operation, 

Low in Price. 


Fully Guaranteed. Send 
for Circulars. 


The Bristol Go. 


Waterbury, Conn. 















For Welshach Lights 
BEST IN THE WORLD. 


a 


Get Catalog 
and Discounts. 


=enm 


The MICA MFG. CO. 


Micasmiths, 


88 Fulton Street, 
N. Y. City. 











2 PIECE 
MICA CHIMNEY. 


Etched Chimneys to 
Order. 








THE 
GREATEST 


Has been made by 


or luw pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the 
manties and chimneys. Thousands are already i in use. 


THE WILDER MANFG. CO., om ” 





WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are sct regardless of high 


overnors soon pay for themselves by preventing the breaking of 
Grders may be given to the Welsbach Co., or sent to ourselves. 


’ 818 Cherry St., PHILADELPHIA. 
©0008 0000 00C000000090000000000008 0900000008 0000 000000000000 00000000808 
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IMPROVEMENT IN GAS LIGHTING 








WIESTER & CO., 17 & 19 New Montgomery St., San Francisco, Cal., 
PACIFIC COAST AGENTS FOR THE KEYSTONE METER CoO. 


Gas Meters ald All Apparatus for Measuring and Testing iy 


REPAIRING, ALL KINDS OF METERS, PROMPTLY, AND SATISFACTION GUARANTEED 


Other Agencies and Showrooms: 
New York, New Jersey & Connecticut, 
THE BARTLETT LAMP MFG. GOMPANY, 
66 W. Broadway, N. Y. Gity. 


A Full Stock — 


Western, 
CAHILh, SWIFT & CO., 
121-207 S. 7th St., St. Louis, Mo., 


All Sizes on Hand 


Main Office: 
ROYERSFORD, PA. 
_At these Points 








< 
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The Gas Exposition. 
THE GAS INDUSTRIES COMPANY, wwconroraten, 


Offices, 280 Broadway, New York City. 

















Tobe Held at MADISON SQUARE GARDEN, NEW YORK, 


Two Weeks, Beginning January 25, 1897. 





OFFICERS : 
President, PROF. CHARLES F. CHANDLER. 


Vice Presidents, THOMAS F. ROWLAND, EMERSON MeMILLIN, WALTER WOOD, THOMAS DOLAN, WM. R. BEAL, 
GEN. ANDREW HICKENLOOPER. | 


L. J. MONTGOMERY, Secretary. 


EXECUTIVE COMMITTEE - 
EMERSON MecMILLIN. COL. W. E. BARROWS. WM. H. BRADLEY. 


E. C. BROWN, Managing Director. GEORGE W. DOANE, Treasurer. 


E. C. BROWN, Chairman. WALTON CLARK. 


DIRECTORS :- 
Dr. Robert Amory, Boston. Walton Clark, Philadelphia. Gen. James H. Jourdan, Brooklyn. | Albion L. Page, New York. 
Hon. Calvin 8. Brice, New York. John Kean, Elizabeth, N. J. | Thomas F. Rowland, New York. 


Thomas Dolan, Philadelphia. 
G. W. Doane, New York. 


Gov. Asa S. Bushnell, Columbus, O. i 
H. E, Gawtry, New York. 


Wm. R. Beal, New York. 

Col. W. E. Barrows, Gloucester, N. J. 
Wm. H. Bradley, New York. 

E. C. Brown, New York. 

Prof. Charles F. Chandler, New York. 


Emerson MeMillin, New York. Frank Tilford, New York. 

Edm'd H. a a Philadelphia. Prof. R. H. Thurston, Ithaca, N. Y. 
E. P. Gleason, New York. Dr. Henry Morton, Hoboken, N. J. | Eugene Vanderpool, Newark, N. J. 
Alexander C. Humphreys, New York. Prof. T. C. Mendenhall, Worcester, Mass. Capt. Wm, H. White, New York. 
Gen. Andrew Hickenlooper, Cincinnati. Martin Maloney, Philadelphia. | Dr. Wm. H. Wahl, Philadelphia. 
Charles E. Judson, Chicago. | Wm. J. Murphy, Minneapolis. | Walter Wood, Philadelphia. 


The Gas Associations have Appointed the Following Representatives: 


J. A. BRITTON, IRVIN BUTTERWORTH, GEO. T. THOMPSON, 
Pacific Coast Gas Asso. Ohio Gas Light Asso. Western Gas Asso. 


W. M. EATON, 
Michigan Gas Asso. 





PROSPECTUS. 


HE object of the Gas Exposition is to bring together a collection of gas apparatus and appliances of every 
description, for the two-fold purpose of affording the general public and the gas engineer an opportunity to 
study the developments that have taken place in the gas industry during recent years. In submitting the plan of 
the Exposition to those who may feel an interest in the project, the management would call the attention of manu- 
facturers of supplies of every description, entering into the manufacture of gas, to the great benefits which similar 
affairs have conferred on the industries of Grea: Britain, Germany and France, in which countries the exhibitions 
of gas appliances are held with recurring frequency. The creation of a healthy public sentiment in favor of gas is 


one of the first aims of large numbers of foreign gas companies. 


MADISON SQUARE GARDEN. 


In the selection of New York for the inauguration of an enterprise 
of this character, it is believed that no mistake has been made. In 
this city the Madison Square Garden is looked upon as one of the 
great show places of the metropolis ; it contains within its walls the 
requisite space for the proper display of an almost unlimited amount 
of product, without which an affair of this kind cannot hope for the 
stamp of public approval—hence the selection of this great bui!ding 
for the inauguration of the gas industries exposition during the two 
weeks beginning January 25, 1897. 

The greater New York contains a resident population of 3,000,000 
people. Within a radius of 50 miles of Madison Square Garden live 
4,500,000 people; reliable statistics show that an average of fully 100,000 
strangers visit New York every day in the year. ‘Thus it will be 
seen that the gas exposition will draw from a population of fully 
6,0u0,000. In this connection it may be stated that every effort will 





APPLICATIONS FOR SPACE MUST BE MADE BEFORE OCTOBER (5th, 1896. 


be put forth that ingenuity can devise to thoroughly advertise the 
exposition, and create a desire in the minds of the public to come to 
the show ; and once within its portals the dazzling brilliancy there 
abounding, coupled with the many attractive and instructive ex- 
hibits, will cause the visitor to wish to come again. 

It is expected that cooking demonstrations will be a feature of ‘the 
exposition. The lecture and concert hall, situated conveniently near 
the great amphitheater, in which the exposition is to take place, 
affords seating room for 1,200 to 1,400 people. The most experienced 
and talented ladies obtainable will be selected for this feature of the 
affair, which must prove one of the show’s greatest attractions ; not 
only for the housewives who may be attracted to it, but for gas man- 
agers, who will thus have an opportunity to study the advantages 
these gas cooking demonstrations offer as one of the means at hand 
for the education of people in the uses of gas. 
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FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 





Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


; 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


InTo. 118 Fiarwvell Awenue, - - Milwaukee, W118. 








AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 





ALSO UNDERTAKES ALL KINDS OF CONSTRUCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 
The attention of Gas Managers is particularly called to the many improve- 


ments in this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present of Coal Gas. 





CORRESPONDENCE RESPECTFULLY SOLICITED. Address 


———— —— 





GEO. G. RAMSDELI., Gen’l Mangr. 
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INJUNCTION ISSUED AGAINST INFRINGERS. 


On September 23d the United States Circuit Court for the Southern 
District of New York granted an injunction restraining and enjoining the 


further infringement of our Welsbach patent. READ IT. 


UNITED STATES Circuit Court, 
Southern District of New York. 


WELSBACH LIGHT COMPANY, 
Ve. In Eogurry. 
A. LIEBES. 

The President of the United States, 

To A. LigBEs, and his servants, agents, attorneys and workmen, GREETING: 

WHEREAS, It has been represented to us in our Circuit Court of the United States 
for the Second Circuit and Southern District of New York, that Letters Patent of the 
United States No. 438,125, were issued in due form of law on the 7th day of October, 1899, 





to Carl Auer von Welsbach, assignor of the complainant, then known as “ Welsbach Incan- 
descent Gas Light Company of New Jersey,” and that the complainant herein is the owner 
of said Letters Patent, and that you, the said A. Liebes, have infringed the rights secured by 
the aforesaid Letters Patent, by making, using and selling to others to be used, incandescent 
devices for gas burners, embodying and containing the invention and improvements described 
and claimed in said Letters Patent No. 438,125. 

Now, THEREFORE, We do strictly command and enjoin you, the said A. Liebes, and 
your attorneys, agents, servants and workmen, under the penalties which may fall upon you 
in case of disobedience, that you forthwith and forever desist from directly or indirectly mak- 
ing, or causing to be made, delivering, vending, or causing to be sold, offering for sale, using, 
or causing to be used in any manner, any incandescent devices for gas burners, like, or similar 
to those which you have heretofore made, used or sold, containing or embodying the invention 
and improvements described in said Letters Patent No. 438,125, and claimed in the claim 
thereof, and from counterfeiting or imitating the said invention or improvements or any part 
or parts thereof, and from in any manner or way whatsoever, violating or infringing the said 
Letters Patent No. 438,125 and the claim thereof, and from doing, or causing to be done, any 
other act or thing whatsoever in infringement of the said Letters Patent No. 438,125. 

WitTNEss, The Honorable Melville W. Fuller, Chief Justice of the United States, at the 
City of New York, in the Southern District of New York, this twenty-fourth day of Septem- 
ber, A. D., 1896. 


(SEAL) JOHN A. SHIELDS, Clerk. 
(Endorsed) U. S. Circuit Court, Southern District of New York, in Equity.—Welsbach Light Company vs. A. Liebes. 
Injunction. 
A Copy of a Writ of Injunction this day issued out of my office. JOHN A. SHIELDS, Clerk. 


We shall proceed against all infringers; manufacturers, dealers and 
users being equally liable to injunction and damages. The decree of the 
court awarding the injunction also awards profits and damages. Do not 
be misled or deceived by guarantees offered by infringers, as such guaran- 
tees will not protect you against suit, injunction and damages. For your 
own protection see that you get the genuine Welsbach light. All other in- 
candescent gas lights are infringements. 


WELSBACH: LIGHT COMPANY. 
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FIRE KING GAS HEATERS. 


PO SINE IRELING 1 PEO 
Wk te. | 


ct * a 












the 


Best Constructed, Finest Finished and Most Economical Gas 
Stoves Made. Send for Beautiful New Catalogue, just 
issued, and get our Prices before buying. 


MANUFACTURED BY 


A; WEISKITTEL & SON, Baltimore, Md. 


New York Branch, {1387 Broadway. 
New England Agents, WALDO BROS., Boston. 

















A CONVENIENT 
7 6 79 
HUGHES’ “GAS WORKS,” BINDER for the JOURNAL 
: : STRONG. 
Their Construction and Arrangement, DURABLE. 
LIGHT. 
And the Manufacture and Distribution of Coal Gas. SIMPLE 
CHEAP. 
Originally written by SAMUEL HUGHES, C.E. camel 
Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. a 
Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. A.M. Callender 
& Co., 
A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. ” pane 
. ¥. y. 

















Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 


WILLtAwM CORNED VORA 


Sr rTe + yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 
Mg COMPUTER. <4 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
5 “ any pressure is at once seen. 
e 3. When the required discharge and the length of pipe are given, the pressure corresponding to 
: any diameter is at once found. 
Copyrighlsevady 4, Any suitable combination of the different factors of any problem, under all possible condi- 


tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $5.00, per Registered Mail. 
For sale by 


4. M. CALLENDER & CO,, 32 Pine St., N. Y. City. 
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JEWEL GAS STOVES 
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OF alii anesm g For Heating and Cooking, 
| ARE ABSOLUTELY PERFECT. 
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60 Styles of Heaters. 
T8& Styles of Gookers. 





This cut illustrates the new line of Radiators. Three 
Sizes. Two Styles of Finish. 





LOW PRICED. VERY HANDSOME. 








ae Write for Cataloe- 


GEORGE M. CLARK & COMPANY, Makers, CHICAGO. 


THE “VULCAN” GAS HEATERS 
And Appliances 


For the coming season will embrace a greater variety than ever and include a 











number of Heaters entirely new in design and construction. 
See our new Catalogue and write for Discounts before placing your order. 


We make a specialty of supplying Independent 
and Hose Cocks. 
Also, full line of Fittings and Gas Stove Tubing. 


Waffle Irons, Cake Griddles, 
Hot Closets, Ovens, Candy Stoves, 
Water Heaters, etc., etc. 
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hi \eay9) 
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RRR 


J ———— 


SONU Meee 





Design Patented, 


KKK 








Keep Our Catalogue on File. vr) = 


WM. M. CRANE & CO., 838 Broadway, New York. 


Factory, 447 to 453 West Fourteenth Street. 





Yer PROMI 
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GEO. H. SAGE, Secretary. FRANK L. WILCOX. Treasurer. 








CdAS. M. JARVIS. Prest. & Chief Engineer. BURR K. FIELD, Vice-President. 


BERLIN IRON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 


at 
rh 


| 











[ee 














The above illustration is taken direct from a photograph, and shows how our Corrugated Iron Fireproof Shutters prevented the destruction 
of the Russell & Erwin plant, at New Britain, Conn., when one building was entirely destroyed by fire during the early part of 
March, 1896. The interior of the building on the left, as shown, was completely burned out. The building on the right 
is located across a narrow driveway from the main building, and yet, notwithstanding the intense heat and close 

proximity of the two buildings, our Corrugated Iron Fireproof Shutters prevented the fire from spreading. _ 





Write for Illustrated Catalogue. 





Cffice and Works, No. & Railroad Avenue, East Berlin, Conn, 








ARTHUR G. GLASGow, M.E. 
9 VICTORIA ST., 


Avex. C. HumPHReErS, M.E., 
MANHATTAN LIFE BUILDING, CaBLe ADDRESS, 
(64 BRoOADWwAY,) LONDON & NEW YORK, LONDON, S. W., 
NEW YORK. ““HUMGLAS."* ENGLAND. 


es 


HUMPHREYS &@€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





+ 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


may ©. J... HUMPHREY sS. 
Frice $1. 


A. M. CALLENDER & CO., No. 32 Pine Street New York 








x 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 


























PUBLIC LIGHTING TABLE. 




















NOVEMBER, 1896. 























‘table No. 2. N 

2 Table No. 1. NEW YORK 

a FOLLOWING TILE cITY. 

S MOON. || Aun Nieut 

> LIGHTING. 

Z Fy ; : : : Extin- 

A 3 Light. Extinguish.| Light. guish. 

= || P.M. | A.M. 

Sun. | 1] 5.20 pm| 5.30 am)| 4.45 | 5.35 
Mon. | 2} 5.20 5.30 || 4.45 | 5.35 
Tue. | 3| 5.20 5.30 =|| 4.45 | 5.35 
Wed.| 4! 5.20NmM| 5.30 4.45 | 3.35 
Thu. | 5| 5.20 5.30 4.40 | 5.45 
Fri. 6| 5.20 5.30 4.40 | 5.45 
Sat. 7| 5.20 5.30 4.40 | 5.45 
Sun. | 8) 5.20 5.40 4.40 | 5.45 
Mon. | 9} 7.50 5.40 4.40 | 5.45 
Tue. |10| 9.00 5.40 4.40 | 5.45 
Wed. |11/10.10 Fe} 5.40 4.40 | 5.45 
Thu, |12/11.10 5.40 4.30 | 6.00 
Fri. |13/12.10 am} 5.40 4.30 | 6.00 
Sat. |14; 1.10 5.40 4.30 | 6.00 
Sun. |15} 2.10 5.50 4.30 | 6.00 
Mon. |16! 3.10 5.50 4.30 | 6.00 
Tue. ;17) 4.10 5.50 4.30 | 6.00 
Wed. |18|NolL. |NoL 4.30 | 6.00 
Thu. |19|No I..ru|No lL. | 4.25 | 6.00 
Fri. |20;NoL. Nol. | 4.25 | 6.00 
Sat. |21) 5.10 pm} 6.1¢@ pm) 4.25 | 6.00 
Sun. |22} 5.10 7.10 || 4.25 | 6.00 
Mon. |23} 5.10 8.10 | 4.25! 6.00 
Tue. |24| 5.10 | 9.10 || 4.25] 6.00 
Wed. |25) 5.10 10.20 | 4.25 | 6.00 
Thu. |26' 5.10 11.30 | 4.2 


He be 
w& a 
— 
f=r) 
— 
° 


Fri. |27) 5.10 1Q)12.40 am) 
Sat. [28] 5.10 1.50 || 4.2 
Sun. |29} 5.00 3.00 || 4.20} 6.10 
Mon. |30) 5.00 4.20 || 4.20 | 6.10 


o 
c—) 
> 
—_ 
oS 


























TOTAL HOURS LIGHTING 
DURING 1896. 








By Table No. 1. By Table No. 2. 
Hrs.Min. Hrs.Min. 
January ....220.40 | January. ...423.20 
February. ..207.00 | February. ..367.4 





March..... 193.00 | March..... 335.35 
April.......174.10 | April...... 298.50 
SR 164.00 | May....... 264.50 
June ......142.10 | June...... 234.25 
July ...6.. 142.10 | July....... 243.45 
August ... 150.50 | August ....280.25 
September ..163.00 | September..321.15 





October....193.10 ' Gctober .. ..374.30 
November.. 207.00 | November ..401.40 
December. .237.30 | December. . 433.45. 














Total, yr. .2194.40 | Total, yr...4000.00 
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P. H. & FE. M. ROOTS GO,, 


GAS EXHAUSTERS. 


Connersville, Ind. 








GAS VALVES. 


BYE-PASS VALVES. 





AUTOMATIC GAS GOVERNORS. 
PIPE FITTINGS. 














New Design 
of 
Direct 
Connected 
Engine 
and 
Exhauster 
on Same 


Bedplate. 











This Design 
is Used 
for all 

Exhausters 

from 
No. 7 
to 
No. 10, 


Inclusive. 





Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CO., 


Connersville, Indiana. 


New York Office, 109 Liberty Street, J. B. STEWART, Manager. 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA., PA. 























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


eed 








Standard “‘ Double Superheater’”’ Lowe Apparatus, designed for the use of Naphtha, Crude ii, er “‘ Distillates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 














PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 
Water Gas Apparatus... 


Improved Double Superheater Settings, 
Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our se rpg is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus... 


Agents and | For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings. 
Build For CEO. SHEPARD PACE’S SONS—Walker Ammonia Concentrators and Sulphate Stills, 
ulcers Waiker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to 36 Inch. 


Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Gonveyer Machinery. 














Wew York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


— NEW YORK MARINE PAINT CO. 
LUDLOW YALYE MFG. (0,,|° | Seocesso=s to uRace # sappan. 

















MANUFACTURERS OF ai % ee lea | 
VAILW el+ls 
on aE a ig 
Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, MANUF, MANUFACTURI ERS 0 OF- 


i 








Water, Steam, Oil and Ammonia. 


PAINT ma "Holders 


And all Ironwork about Gas Works. 
POUGHBREEPSIEi, INT. WY. 


CHAPMAN VALVE MANUFACTURING 00, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and witnout Independen 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard,Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 
Chicago Office, 24 West Lake St. New York Office. 28 Platt St. 
St. Louis Office. L M. Rumsey Mtq. Co.. 810 North Second St 
ALSO, 


| GASHOLDER TANKS AND |The Gas Engineer's 
eee ai Tart Wach and hee Zydana, "GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.I.C. 








SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





OFFICE AND WORKS: t 
938 to 954 River St. & 67 to 83 Vall Av. J. P. WHITTIER, : Price, $2.50. 
TROY NY. 70 Rush St., Near Division Ave., Brooklyn, N. ¥.| Ao. M. CALLENDER & CO., 82 Pine Street N. Y. City 
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NATIONAL GAS an» 





WaAatTER Go., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Pians and Hstimates Upon Application. 





IRWIN REW, President and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNBLGY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


substitute for lime. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR ! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 


IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. “te pee: 


10 to 15 per cent. 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 


Occupies but 


uses very little steam; saves formation of carbon in retorts; increases yield 


No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 365 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 





BOOKS. 


DISTILLATION OF COAL TAR AN. 
- AMMONIACAL LIQUOR. 
By Gzoraz Lunes. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davm A, Granam.  8vo., Cloth. Price $8. 
Orders for these books may be sent to this office. 


Ae M. CALLENDER & CU., 
Pings 82., N. Y. Orry 








DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. Itis now 
used by the largest gas companies in the West. 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 


H.W. Douglas (°cis‘compcny) Ann Arbor, Mich. 


IRON MASE 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 

















FOR IMPROVING BAD DRAUGHT IN 





: Farson’s Steam Blower, 


BOILERS, 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER. 


FOR CLEANING BO1LUER TUBES, 


\'These devices are all first-class. They will be sent to anv responsible party for trial. No saie 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON. Svot., 621 Broadway, N. Y. 


AND FOR BURNING BREEZI 
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oso PERKINS & GO., 20m 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shinments from New Work, Philadelphia. Baltimore anc Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 














(Ocean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade..... 
Carefully prepared. 
For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FIELDS ANALYSIS 


E*or the Year 1895. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the } 
Twenty-seventh Year of Publication. Compiled and Arranged by \ 


JOHN W.FIELD. Sec. & Cen. Manger. of The Gas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 





Washington Building, New York. 














Goal Tar Genealogical Tree 





MR. T. VINER CLARKE, of London, Eng., haviag compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number cf copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 





GAS COALS. 


GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CORE. 


MINES, ©. © Clarksburgh, Harrison Co., West Va. 
WHARVES, = = «= Locust Point, Baltimore, Md. 
OFFICE, = <= « 44 South Street, Baltix ore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 


t AGENTS, } 
71 Broudway, N. Y. 60 Congress S8t., Boston. 





KELLER ADJUSTABLE 
COKE CRUSHER. 


7 Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Correspondence Soi:icited. 











The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. Price, $2.50. 


A. M. CALLENDER & CO.,, 32 Pine Sr., N. Y. Crry 








GREENOUGE’S 


“DIGEST OF GAS CASES,” 


Price, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent tc 


Ae M. CALLENDER & CO., 32 Pine St., Noi 


— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="=Prepared for Gas Purposes, 





'Yheir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 
FProints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








EpMUND H. McCULLOUGRA, Prest. CuHaAs. F. GODSHALL, Treas. H. C. ApAms, Sec. 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Gempany its well-known 
Coal has been largely used by the Gas Companies of ®ew England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO.., 


OHIO CRUDE OIL, 


88 to 41 Degrees Gravity. 
‘Toledo, OO. and Pittshbureah, Pa. 





























Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 





GAS OIL. 


26 Broadwav, New York Cit 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





Established 1858. Incorporated 1890. 


Cuas. E. GREGORY, aw a V.-Prest. & Treas. 
D. ABERNETBY, Sec 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
——24na—_— 


MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


2s6a___ 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


2sa___ 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
































Office, 88 Van Dyke St., Brooklyn, N. Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
wanatactares ot § FIRE BRICK 


a we 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 
The Mitchell Half-Depth Regenerativa Furnace. 
This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 


Regenerative Furnaces for Benches of 3's, 7's, 8’s or 9’s 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


sur Pine st. St. Louis, Mo. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 





“Adam Weber, 


Proprietor, 


.| Manhattan Fire Brick and Enameled 


Clay Retort Works. 


Works, Weber, N. J. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 





And Standard Fire Brick and Gas Retorts. 





CVS. 2 per. 


23° ST. ABOVE WE PACE SULALA. 


FIRE. Brick 
AND 


Cray RETORTS#: 






















Works, 
LOOKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


BSuccessor to WiITtIAM GARDON ER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 








(ESTABLISHED 1856.) 


id EXCELSIOR FIRE BRICK & CLAY 8 


HENRY MAURER & SON, 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A vement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and cupolas. This cement is mixed ready for use. Economic 
ard thorough in its work, Fully warranted to stick. 
PRICE LIST. 

In Casks, 400 to 800 nl at 5 cents per, pound. 

In Kegs, *100 to 200 * 6 

In Kegs less than 100 ‘ bed 


Cc. L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.W- 











o~ 


Western Agent, H. T. GEROULD, Centralia, Ms. | 


& a 
Mining 


Parker-Russell 
and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost ene 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 








We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





THEo. J. Suita, Prest. 
A. LAMBLA, Vice-Prest. and Supt. , 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 





Red and Buff Ornamental Tiles and Chim: 


ney Tops. Baker Oven Tiles 13x 13x23 
and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 


Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A. M. CALLENDER & CO 382 Piue Street, N. YZ. City 


With Numerous Illustrations 


Price, $3.00. 





J. A. TaYLor, Sec’y. 
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WM. W. COODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERICAN GAS ENGINE GO., . 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


KK 
Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 








Tandem 
Cylinder. 
Impulse 
Every 
Stroke, 

100 to 1,6CC 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cy‘inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs) IRRECORD.—Successful and constant use in Great Britain for 


the past eight years. Address w Ww. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ino. 
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DAVIS & FARNUM MFG. CO.,. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com-. 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEE “RING COMPANY, 


INCORPORATED, 


am Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 




















F. L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, | SAM'L WOODS, Treas. 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENT FOR 
FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi=-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, * 























JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE, _ NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 


Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at-a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
E"ORT WAW INI EG, IND. 















































Oct. 26, 1896. American Gas Light DZournal. 673 


BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 












































Triple. Double & Single-Lift PURIFIERS. 
GASHOLDERS, 
CONDENSERS. 
[rod Holder Tanks, 
Scrubbers, 











ROOF FRAMES. 





Bench Castings. 











Girders. 














BHAMS 








Three Four-Lift Gasholders, each of 4,289,000 Cubic Feet Capacity, Erected in Chicago, 


The Wilkinson Water Gas Process. 


i THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 











ea LEEEniien eae 
| 
| 
| 
| 


MILL’S REVERSIBLE LIME TRAYS. 


Gas Works Designed and Constructed... 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’!l Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. fp 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus ° 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Eetimates Furn ehed upon Application. 














LOWE WATER GAS APPARATUS, MERRIFIELD=W ESTCOTI=-PEARSON SETTING. 
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Millville, N. J. Ms ENGINEERS, 
Foundries and Works: { Florence, - IRON FOUNDERS, 
Camden, Ps ® ; « MACHINISTS 


EN 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE!. Gas HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks. 
SOLE MAKERS LE MAKERS OF 


THE MITCHELL SCRU BBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 





(PATENTED) CUTLER’S 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. nan ech Ubon Cure. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. } weavy LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON. FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —o0rFices- Bridge & Ogden Sts., Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JR., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 














BUILDERS OF 


Gas Holders. | 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “DD” Retorts. 


ILLUMINATING GAS! FUEL GAS! Tio Gas Companies. 


THE LOOMIS PROCESS, | reese car sunvnns 1 tse 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STREZT 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. Oo. A. GEFRORER, 


BURDETT LOOMIS, - - Hartford. Conn. fies Gitevatinns bes 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 





p< hd 
Vee awavawae H. RANSHAW, Prest. & Mangr. T. H. Brrcn, Asst. Mangr 


/\ Dd SJ yy . THE STACEY MANUPACTURING CO 














Established 1851. 


—J = a 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ob-io. 


i George Sh ‘Shepard Page's Sons, 


Sole Agents for 


The “Standard” Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. GO Wall Street, New York City. 

















Practical Hints GEORGE R. ROWLAND, T. G. LANSDEN, 
ON THE CONSTRUCTION AND; WORKING OF Formerly with the Continental Iron Works. c ' ( c . G F ‘ 
Regenerator Furnaces, Draughtsman and Constructing Engineer, | 6°"Su'ting and Lontracting Gas Engineer 
Esti . Pl Speci N ks (Ce 
gehen arin tts nates tpt” | “Sr weier Gad, and for Mxtcadoon or aarctons 
Price,” $1.25. } attention given to Patent Office drawings. 
A. M. CALLENDER & CO., 32 Pine Street,N. Y. | Office, No. 245 Broadway, N. Y. City. | Room H, 108 N. 4th St., St. Louis, Mo. 














WM. HENRY WHITE, 


No. 32 Pime Street, - - - New Yor E City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 





Office, No. 39 Laurel 


- 
S| 
=) 
> 
bY 
* 
K 
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Q 
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> 





Single or Telescopic. 





Street, Philadelphia, Pa. 


BUILDERS OF 





With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 








JAMES R. FLOYD & SONS, 


Sutednews to HERRING & FLOYD, 
Oregon Iron Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench rene > Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


{n use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK~MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 


HEARNE CENTER SEAL, Operating One, Two, 


‘Three or Four Boxes. 








SCIENTIFIC BOOES. 





GAS MANUFACTURE, by William Richards. 4to., with HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


numerous Engravings and Plates, in Cloth binding. $12. ~yR MANAGEMENT OF SMALL GAS WORKS. By 
TECHNICAL GAS ANALYSIS. $3. | CU. J. R. Humphreys. $1. 


| 


GAS CONSUMER’S HANDYBOOK, by Wm. Richards, C.E. MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
20 cents. f Lee. 40 cents. 
PRACTICAL TREATISE ON HEAT AND VENTILATION, THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


Pee ree Ay Ef. Perking $1 et COOK AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2. 


| 
CHEMISTRY OF ILLUMINATING GAS. By Norton H. ' 
Humphrys. $2.40. | DIGEST OF GAS CASES. $5. 
PRACTICAL TREATISE ON HEAT By Thomas Box. 2d DISTILLATION OF COAL TAR AND AMMONIACAL 
edition. $5. | LIQUOR. By Geo. Lunge. New edition. $12.50. 
PRACTICAL PHOTOMETRY: A Guide to neg ged of the A TREATISE ON THE COMPARATIVE COMMERCIAL 


nae i Sg Wp yr "ite Appu.| VALUES OF GAS COALS AND CANNELS. By D. A. 
CHEMI vo elan 8 Appli- | 
cations, $5. Vol. II., Lighting, $4. | Graham. $8. 


IRONWORK: Practical Designing of Structural Ironwork. | 4 TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
By H. Adams. $3.50. | Victor Von Richter. $2. 


GAS WORKS: Their Arrangement, Construction, Plantand ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


Machinery. HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
PRAC OnICaL. HANDBOOK ON GAS ENGINES, by G. Lieck-| “adams, $2.50, 
tield 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL | TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. | Gs ENGINEER'S LABORATORY HANDBOOK. By Jno. 
COAL, yt ae oe COMBUSTION OF. By Thomas | Hornby, F.1.C. $2.50. 


Rowan, C.E GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
COAL: Its History and Use. By Prof. Thorpe. $3.50. | 50 cents. 


THE GAS WORKS OF LUNDON, By Colburn. 60 cents.’ PRACTICAL PLUMBING. By P. J. Davies. $8. 


The above will be forwarded ce express, upon receipt of price. 





AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Spydal Application to 
Electric Lighting. By A. Palaz, Se 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, a, Storage and Distribution. By 
Philip Atkinson. $1.50. 


—— TRANSMISSION OF ENERGY. By G. Knapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts. 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRIICITY, Its peer, Sources and Applications. By 
John T. Sprague, M.LE.E. $6. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 


receipt or order 


All remittances should be made by check, draft, or post office money order. No books sent C.O.D. 


M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS AND WATER PIPES. GAS METERS. 









































THE OHIO.PIPE COMPANY, 
Cast Iron Gas & Water Pipe, | aid Wemmsememns. 
BRANCH AND SPECIAL CASTINGS. vamelel ll New York Office, 160 Broadway. 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 
Columbus, Ohio. FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 
Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto ~ 
{ WESTERN OF rice — ee Donauneom, Brest. Betz Bldg., Phila., Pa 
| For Natural or 
2 epee DONALDSON IRON COMPANY. #§ EMAUS, PA 
1 Artificial Gas, : 


write WARREN FOUNDRY AND MACHINE 6O.. 
= OY CAST IRON WATER AND GAS PIPE 
Cast Iron Pipe —————_— 

sa a EMAUS PIPE FOUNDRY. 
Flange Pipe, 





MANUFACTURERS OF 


Electric Light Posts 7 Soneleaegun © | CAST IRON PIPE AND SPECIAL CASTINGS 





FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








: a 
Davio Leavitt HouGu, 





Cite $8 Jos. R. THOMAS 
| 26 CORTLANDT ST., N.Y. CITY. 


The Addy ston No. 32 Pine Street, N.Y. City | 
Pipe & Steel ee 0., CONSULTING AND CONSTRUCTING _ Consultin g En gineer 


Cincinnati, O. "a8 Engineer and Contractor, = ““sssessssm™ 














SS | ANS, SPECIFICATIONS AND KOTIMATES FURNISHED. | Contractor. 
e 
| Machinery and Structures. 
The Chemistry of -ontracts taken for all Appliances | Gas and Water Pipe. 
e 9 : | 
Illuminating Gas. required at a Gas Works, | Special Agent for Selling & Purchasing 
By NORTON H. HUMPHRYS. Price, $2.40. Either for New Works or Extensions to Old Plants | 


Temporary Addre 
| care Messrs. Brown. Ship ey & ra London, Eng. 


1894 DIRECTORY 1894 


OE ee a COMPANIES 


Price, ~ ~ ~ - $5.00. 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York. 





A. M. CALLENDER & CO., 32 PINE ST., N. Y. City. 














PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 


By G. LIECKFELD, C.E. 


ed Translated with Permission of the author by GEO. M. RICHMOND, ME. 


Price, $1.00. 





A.M. CALLENDER & CO., 32 Pine Street, New York. 
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NATHANIEL TUFTS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - *~ a at till 


MANUFACTURER O 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


wers Apparatus for the Chemical Testing of Gas and Gas Liquor. 


























CHARLES E. DICKEY. JAMES B, SMALLWOOD. CHARLES H. DICKEY. 
THE MARYLAND METER AND MANUFACTURING CO. 
Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 


BOSTON, 92 Water Street, Rooms 2! and 22. 





CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 





a Perfect” Gas Stoves —» 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


NUFACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#<«Analytical Gas Apparatus 


‘*Sun Dial” Gas CooKING AND HEATING STOVES. 


Particular attention given to Repairing 
Meters and Scientific Apparatus. .... 

















GEORGE B. EDWARDS, Agent, 
113 Chambers Street, N. Y. City. 


METRIC METAL COMPANY, 


MANUFACTURERS OF 


DRY GAS METERS 


For all. Kinds of Service. 














ALSO MAKERS OF THE 


MATCHLESS CLASSIC GAS COOK STOVES AND RANGES. 


Send for °96 Stove Catalogue. 


Hactory at Hrie, Pa. 
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THE AMERICAN METER CO. 








Established |834. Incorporated 1863. 

WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 

STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 

EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 

Manufactorics: GAS STOVES. pijueaettaeitegaicaiaiaal 

512 West 904d St., N. Y. SUGG’S “STANDARD” ARGAND BURNERS, 125 & 127 S. Clinton Street, Chicago. 


SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters: with Lizar’s “Invariable Mcaszring”? Drum. 222 Sutter Street, San Francisco. 


HELME & McILHENNY, 


Hstablished 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


METERS REPAIRED___._ 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


D. McDONALD & CO., 


Established 1854. 




















511 West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


'Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
| Meters of all makers Thoroughly Repaired. 











T. D. BUHL, Pres’t. CHAS. H. JACOBS, Vice-Pres’t & Manager. 


BUHL STAMPING CO. 


Detroit, Mich. 
Makers of Gas Meters. 


UR equipment embraces the Latest and 
Most Improved Machinery. We make 
our own Tin Plate. We claim for ‘*‘BUHL”’ 
METERS, Increased Durability, with 
probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. 
Comparisons invited. Meters of other makers 
promptly repaired. Maii orders solicited. 








FE 
wig a the short 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1518, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate weelc 














PITTITITITITITITITITTTT TTT irrTiriritiiiii iii Seeseve For efficiency and low gas consumption. . 
For smooth and quiet running. 
UJ N E Q UA i E D For simplicity of construction and grace in design. 
For general reliability. 
PPP CO OO eee eee e EES EE EEE DESERT CHESS OOOE ESE EEE SHEESH HEE ESSE SEES SEEDS SETHE HEE EE EEE EES For close regulation of power. 


150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 








Our SIMPLICITY, @5 far as is 
° possible, with good de- 
Columbian sign and perfect Work- 
Style ing. Built on scientific 

IS FITTED 


principles, with a view 


to HIGHEST EFFICIENCY 


With removable seats and 
casings for all valves. 


With Patent Alloy Tube, 
good for one year. 





K 


With timing device for igni- 
tion, preventing starting 
backward; or with elec- 


tric igniter. Sizes, 


OVER 45,000 SOLD. One to 250 H.P. 





The First and Only Engine To-day to Please Every Purchaser 








DEMONSTRATION 





It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. — 


“OTTO GAS ENGINE WORKS,” “uc., 33d & Walnut Streets, Phila., Pa. 
NEW YORK 18 Vesey St BO’ . Pearl St. CHICAGO, 24s Lake St. 





